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MR*  WELSH:  Let  the  record  show 
that  this  is  the  resumption  of  the  deposition  of 
Ralph  H*  Baer  which  was  recessed  on  January  8,  1976* 
Mr*  Williams,  will  you  stipulate  that  Mr*  Seligman 
and  Mr*  Baer  may  sign  the  originals  of  their 
transcripts  of  their  depositions  before  any  notary? 

MR.  WILLIAMS:  So  stipulated. 

MR.  WELSH:  I would  like  to 

request  that  the  reporter  send  the  originals  which 
he  has  thus  far  here  to  Sanders  for  reading,  making 
corrections  and  signing  by  Mr.  Seligman  and 
Mr.  Baer;  and,  after  they  have  dene  that,  then  I 
request  you  send  the  originals  to  the  respective 
courts  that  I have  mentioned  to  you. 

Did  you  have  any  comment, 

Mr.  Williams,  with  respect  to  any  of  the  corrections 
that  Mr*  Baer  has  already  indicated  in  the  first 
three  volumes  that  were  furnished  him  of  his 
deposition  on  November  24,  25  and  26? 

MR.  WILLIAMS:  I have  no 
particular  comment  to  make.  I have  reviewed 
them. 


MR.  WELSH:  There  was  another 


short  transcript f I don't  know  that  you  have  read 
that  yet,  have  you,  Hr#  Baer? 


THE  WITNESS:  The  one  that 


pertains  to  the  first  afternoon? 


MR 4 WELSH:  Yes^ 


THE  WITNESS:  No,  I haven't 
seen  that*  At  least  I don't  remember  it. 


MR.  WELSH:  Well,  he  will  send 


all  originals  to  you. 

MR.  WILLIAMS : There  was  one 
thing;  I think  on  the  24th  we  got  into  a problem 
with  whether  questions  and  answers  should  be 
under  the  protective  order  and  it  turned  out  that  the 
questions  were  separately  transcribed  and  were 
said  to  be  under  the  protective  order  and  there  is 
really  no  need  to  keep  those  questions  separately, 


as  far  as  I can  tell. 


MR.  WELSH:  I didn't  bring 


those  with  me.  Off  the  record. 


(Discussion  off  the  record.) 


MR.  WELSH:  Well , Mr.  Williams 
called  attention  to  the  fact  that  in  the  transcript 


indicated  that  the  first  contest  had  been  played. 
What  happened  next  in  the  development  of  the  TV 
games? 

It  is  indicated  by  the  next  few  pages  in  the  notebook 
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a series  of  games  was  developed  and  played. 

What  pages  are  voureferring  to? 

Starting  with  page  34  and  for  the  moment  at  least  up 
to  41. 

Who  made  the  entries  on  those  pages? 

Mr.  Harrison. 

Did  he  make  all  of  the  entries? 

All  of  the  entries  with  the  exception  of  my 
signature  and  a few  penciled  notes  cn  pages  38. 

That  is  all,  page  38. 

You  say  all  of  those  games  were  played? 

Yes. 

And  when  was  that  done? 

Well,  let  me  say  that  - unless  I read  this 
carefully,  I can*t  say  whether  they  all  were  played. 
Taking  them  one  by  one,  the  pumping  game  on  page  34 
was  built  as  part  of  a demonstration  which  we 
already  inspected  last  time  we  were  here.  On  page  35 
the  firefighters  pumping  game  was  also  built.  I 
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that  the  entries  are  indicated? 

No.  I think  we  will  find  as  we  go  through  the 
book  that  that  question  is  answered.  Those  things 
that  were  actually  built  will  be  represented  by 
schematics  that  were  used  to  implement  the  concepts. 
So  the  answer  is  that  at  the  point  of  entry  into 
the  book,  they  were  ideas  to  be  followed  up;  and 
whether  they  were  followed  up,  we  are  going  to  have 
to  learn  from  going  through  the  succeeding  pages, 

I just  don’t  remember.  In  fact,  if  you  go  on  to 
page  39,  here  is  a detailed  schematic  done  by 
Harrison  of  the  delay  multivibrator  that  is  used 
to  move  the  spot  on  the  screen  that  denotes  the 
car  from  side  to  side,  from  left  to  right.  He  goes 
through  the  calculations,  the  values  and  he  shows 
how  you  use  the  Hewlett-Packard  audio-oscillator 
to  produce  the  controlling  voltage  that  positioned 
the  car  laterally  on  the  screen.  So  that  was 
certainly  played  on  this  day  and  on  succeeding 
davs;  plus  page  40  goes  on  to  describe  both  the 
pumping  game  and  the  car  race  and  then  again  on 
page  41  the  car race  is  continued  with  some  more 


circuitry  shown 


Were  any  games  of  these  that  are  described  here 
built,  but  not  played? 

It  is  possible*  I'd  like  to  invite  your  attention 
to  the  note  on  the  middle  of  page  41,  It  says  the 
circuit  has  been  tested  and  performed  as  intended, 
which  is  a reference  to  the  car  race  game*  It  comes 
back  to  me  how  wa  made  this  into  a two-plaver  game 
in  which  one  man  drives  the  car  and  the  other  guy 
tries  to  throw  him  off  the  road* 

Would  you  explain  how  that  works? 

Yes,  we  had  the  opposing  player  manipulate  a 
control  shown  on  page  41  as  a 2500  ohm  potentiometer 
which  affected  the  horizontal  delay  multivibrator. 
First  of  all,  could  you  describe  what  players  saw 
on  the  screen? 

The  players  saw  a spot  moving  from  side  to  side. 

Let  me  start  again,  Mr.  Welsh*  The  players  saw  a 
symbol  on  the  screen  which  represented  the  car  which 
was  to  be  manipulated  by  one  of  the  players  in  terms 
of  its  horizontal  position  on  the  screen*  in  other 

words,  the  driver* 

What  was  Ihe  shape  of  that  symbol? 

A rectangle  elongated  in  a vertical  direction*  The 
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top  view  of  it  would  be  of  a simulated  vehicle* 
Secondly,  the  players  saw  an  unblanked,  I assume, 
white  band  - that  can’t  be  right,  it  has  got  to  be 
black.  Anyhow,  a band  surrounding  the  car  which 
denotes  the  roadway  and  it  is  not  clear  right  now 
to  me  whether  that  was  blanked  or  whether  it  had 
color.  I am  pretty  sure  it  was  blanked,  so  the 
roadway  must  have  appeared  as  black.  Opposite  of 
the  sketch  on  the  bottom  of  page  39  and  the  sides 
of  that  roadway  undulated  as  a function  of  that 
audio-oscillator  on  the  bottom  of  the  page  39  in 
the  initial  experiment  and  later  on  as  a function 
of  the  control  on  page  41  which  was  manipulated  by 
the  opponent  as  shown  in  the  upper  left-hand  corner 
of  page  41.  So  to  summarize  it,  he  saw  a symbol 
of  a vehicle  superimposed  on  a road  delineated  by 
a blanked  area  flanked  left  and  right  by  apparentlv 
colored  areas.  The  picture  on  page  39  says  that 
the  area  was  green.  That  is,  the  roadway  running  nkV 
through  grass  in  effect,  through  a field  lass,  with  ^ 
a car  manipulated  by  one  driver  and  the  edge  of 
the  roadway  manipulated  by  the  other  driver.  The 
object  of  the  game  being  to  keep  the  car  from  touching 
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the  edge  of  the  roadway  which  would  be  sensed  as 
coincidence  and,  of  course,  caused  to  do  something, 
I don't  remember  just  what. 

How  was  it  sensed  to  be  coincidence? 

When  any  part  of  the  real  time  signals  representing 
the  car  symbol  were  coincident  in  real  time  with 
the  transition  from  roadway  to  grass  or  grass  to 
roadway. 

Was  that  just  sensed  visually  by  the  players? 

No,  it  is  done  in  logic. 

And  what  happened  when  that  occurred? 

Well,  as  I just  said,  I don't  remember.  I don't 
remember  whether  we  wiped  out  the  car  or  whether 
we  changed  colors.  Perhaps  it  will  come  out  of 
reading  the  next  few  pages. 

You  don't  recall? 

I don't  recall  at  the  moment.  There  is  a clue 
to  it  on  page  41.  At  the  bottom  it  shows  a 
timing  circuit  which  is  intended  to  change  color 
after  a predetermined  time*  That  is  strictly  a 
timer.  That  was  used  with  our  fire-fighting  game 
later  on. 

find  the  logic  which  you  sav  sensed  the 


Can  you 
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coincidence  of  the  image  of  the  car  with  the  apparent 
edge  of  the  roadway? 

As  a matter  of  fact,  I have  been  trying  to  do  that, 
Mr*  Welsh*  Now  I can’t  find  that*  It  is  not  in 
the  next  few  pages. 

Was  it  possible  that  that  was  not  done  then  at  that 
time? 

Yes,  it  appears  that  way. 

If  there  were  no  sensing  of  coincidence  at  this 
time;  that  is,  the  time  of  the  dates  of  these 
notebook  entries  in  May  of  1967,  what  did  happen 
with  respect  to  this  car  ride  or  race  game? 
yjeXi,  X can  only  assume  now,  Mr*  Welsh,  that  the 
coincidence  had  to  be  visually  detected,  nothing 
happened  as  far  as  the  hardware  was  concerned.  The 
car  simply  overlapped  the  edge  of  the  -oadwav* 

But  you  don’t  have  any  specific  recollection  of  that? 
NO,  X don’t  since  we  did  it  otherwise  somewhere 
downstream. 

Do  you  know  whether  the  aiges  of  the  roadway  actually 
undulated  as  of  this  time  in  May? 

Yes,  they  did  because  we  just  went  past  that  here 
in  connection  with  the  application  of  the 
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Q. 


A. 


Hewlett-Packard  oscillator.  There  are  specific  notes 
on  page  39  at  the  bottom  of  the  page  which  refer 
to  this  undulation.  It  says  here  that  with  the 
oscillator  freouency,  meaning  the  Hewlett-Packard 
oscillator,  just  above  or  below  120  cycles  - well, 
the  word  edges  is  missing,  but  that  is  what  is  meant* 
Moves  around  speedily  up  and  down*  Then  comes  the 
thought,  random  amplitude  change  of  oscillator  signal 
would  give  more  interesting  effects.  What  he  meant 
bv  that  was  that  the  sinusoidal  variation  of  the 
Hewlett-Packard  oscillator  gave  a certain  pattern 
which  he  obviously  recognized.  Like  "SM  curves  on 
a road,  and  a random  signal  would  give  him  a mere 
interesting  effect. 

Do  you  know  whether  this  was  actually  done?  That  is, 
the  adjustment  of  the  frequency  of  the  oscillator, 
or  was  this  just  an  idea  that  Mr.  Harrison  was  going 

to  try? 

I can  only  say  that  since  the  detailed  schematic 
is  here,  it  must  have  been  done  just  that  way  and 
the  bottom  note  about  going  to  a random  generator 
was  a result  of  observing  the  repetitive  nature  cf 
the  display  which  we  disliked.  Well,  here  a^ain  on 


page  40  on  the  bottom  half  of  the  page.  Game  be. 
cap  ride,  Harrison’s  words  to  the  effect  uha^  the 
game  had  been  played  and  details  of  what  it  looked 
like  and  some  suggestions  that  I made  to  make  a 
more  competitive  game  which  resulted  in  the  change 
from  this  Hewlette-Packard  oscillator  to  a manually 
controlled  pot  and  that  is  described  on  the  top 
page  41,  to  make  it  a two-player  game  and  certainly 

we  played  those  things. 

And,  as  of  this  time,  there  was  no  sensing  of 
coincidence  other  than  visually  by  the  players? 

It  doesn’t  appear  that  way.  There  is  an  overall 
schematic  on  the  next  page  which  we  hadn't  come  tc, 
page  42,  which  shows  the  elements  of  a block 
diagram  that  I suggested  be  built  for  the  purpose 
of  putting  two  spots  up  on  the  screen  and  that 
doesn’t  show  any  coincidence.  On  the  following 
page,  page  43,  is  a detailed  schematic  of  that 
block  diagram. 

Was  that  built?  Was  that  circuitry  built  at  that 
time.  May  23,  the  date  of  the  entry  cn  page  43? 

Yes,  because  on  page  44  he  talks  about  changes  he 
had  to  make  to  those  circuits  because  of  problems 


encountered  and  he  details  those  changes  in  the 


top  third  of  the  page. 

Now,  up  to  this  time,  that  is  May 23,  1967,  it  appears 
that  there  was  generation  only  of  the  single  image 
or  dot,  is  that  correct? 

MR.  WILLIAMS:  Well,  I object 
to  the  question.  He  has  testified  at  length  over 
many  days  as  to  what  happened  prior  to  that  date 
and  I donft  think  you  can  expect  him  to  remember  just 
what  all  the  testimony  has  been  and  what  is  contained 
in  all  the  documents  that  bear  dates  or  reflect 
activity  prior  to  that  date  which  you  refer  to. 

And,  further,  the  record  will  speak  for  itself  as 
to  what  that  testimony  is. 

THE  WITNESS:  Mr.  Welsh,  may 
I point  out  that  the  notebook  which  we  have  been 
going  through  only  summarizes  the  bench  activity 
which  Harrison  undertook  at  the  time.  I am  speaking 
about  Exhibit  16,  and  that  Exhibit  23  which  is  the 
folder  of  looseleaf  lab  notes  bearing  the  same 
general  dates  has  considerably  more  detail  of  just 
what  Harrison  did  on  a day-by-dav  basis  than  the 
summaries  contained  m Exhibit  16.  And  that  1a  we 
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are  going  to  continue  to  go  blow  by  blow  here,  we 
ought  to  go  back  and  forth  between  those  two 
references* 

Do  those  other  documents  indicate  any  further  than 
Exhibit  16  whether  the  car  ride  game  was  constructed; 
and,  if  so,  of  what  it  consisted  of? 

They  do  not,  Mr.  Welsh. 

DO  you  recall  who  first  had  the  idea  for  having 
more  than  one  movable  image? 

Mr.  Welsh,  we  went  through  that  in  connection  with 
Exhibit  16-4A  dated  6 September,  '66,  which  is  a 
block  diagram  in  my  handwriting  showing  the 
overall  system  for  moving  two  spots  on  the  screen 

of  the  TV  set. 

And  we  concluded,  did  we  not,  that  that  system  was 
not  operative? 

MR.  WILLIAMS:  I object,  the 
record  speaks  for  itself  as  to  what  is  concluded 
and  what  it  meant.  If  that  conclusion  was  made  on 
the  record,  the  record  will  shew  that  that  conclusion 

was  made* 

Do  you  recall? 

Not  specifically.  We  dxd  <3ulte 


a 


bit  of  ruminating 
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Would  you  answer  the  question? 

I say  it  is. 

As  shown? 

Unless  the  symbol  that  appears  to  be  a four  input 
and  gate  is  recognized  to  be  a summer,  which  it 
is  obviously  intended  to  be,  separate  symbols  won’t 
show  up  on  the  screen* 

Referring  to  page  42  of  Exhibit  16,  could  you  read 
the  entry  just  below  the  line  near  the  top? 

Yes,  "At  this  time  it  has  been  requested  by 
r.  Baer  to  build  additional  horisontal  and  vertical 
delay  multivibrators  to  enable  two  operators  via 
individual  sets  of  controls  to  move  about  the 
CRT  screen  two  independent  color  squares  or 
rectangles  which  are  variable  in  si*e." 

Do  you  recall  making  that  request? 

Nine  years  later,  no,  sir. 

Can  you  tell  from  that  entry  when  this  was  done, 
if  it  was  done? 

MR*  WILLIAMS:  If  what  was 

done?  I object  to  the  question  as  vague. 

Well,  there  was  a request,  apparently,  according 
to  the  entry  by  you,  Mr.  Baer,  for  Mr.  Harrison  to 
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build  additional  horizontal  and  vertical  delay 
multivibrators;  was  that  request  responded  to  by 
Mr*  Harrison? 

Yes,  I thought  we  had  gone  through  that  too  in 
connection  with  the  entry  on  page  44,  unless  I am 
mistaken,  that  it  talks  about  having  built  the 
equipment  and  encountered  problems  which  he  solved 
by  making  changes  as  shown  in  the  top  third  and 
top  half  of  page  44. 

Was  such  equipment  built  prior  to  May  23,  1967, 
the  date  of the  entry  on  page  42  of  Exhibit  lb? 

I don't  think  so.  Well,  let  me  am, end  that, 

Mr.  Welsh,  let  me  understand  the  question.  This  is 
not  the  first  equipment  that  was  built  to  move 
spots  about.  We  went  through  that  several  weeks 
ag0  in  connection  with  the  utilization  of  a Heathkit 
generator  and  the  vacuum  tube  breadboard  which  was 

used  to  generate  a spot. 

That  was  a single  spot,  though? 

A sing^  spot,  that  is  correct.  If  your  question 
is  if  this  is  the  first  time  that  dual  spot  equipment 

built  • m m 
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A. 

Q. 

A. 

Q. 

A* 

Q. 

A* 

Q. 


A. 

Q* 

A# 


* 


Yes,  one  would  have  to  conclude  from  this  here  that 
the  answer  is  yes* 

Did  that  equipment  described  on  pages  42,  43  and 
44  include  any  means  for  detecting  coincidence? 


No* 

Was  such  a means  subsequently  added  to  the 
equipment  for  generating  two  dot  images? 

Yes* 


And  whose  idea  was  that? 

I don't  recall.  We  will  have  to  wait  until  we 
get  to  it. 

I direct  your  attention  to  page  4S  - or  going  back 
a little  further,  to  the  lower  third  of  page  44 
you  found  the  first  appearance  of  the  coincidence 

circuit . 

NOW,  Mr.  Harrison  made  that  entry,  did  he  not,  on 

page  44? 

Yes,  he  did. 

;ould  you  read  the  entry? 

-Have  a phenomenon  occur  when  the  two  characters 
re  coincident.  Example,  the  constant  carrier 
olor  signal  alone  creates  a solid  color  on  the 
color  is  dependent  on  the  color  phase 


CRT.  The 


shifter  circuit  - - 

May  I correct  you,  I believe  it  is  the  color  is 
dependent  on  the  setting  of  the  color  phase 
shifter. 

I am  sorry,  "To  the  setting  of  the  color  phase 
shifter  circuit.  It  will  be  set  for  blue.  Now, 
when  two  noncoincident  monochrome  signals  are 
added,  the  effect  is  two  brighter  blue  characters 
displayed  on  the  CRT.  However,  when  these  two 
signals  are  made  coincident,  the  color  changes  to 
something  towards  yellow-red." 

Is  there  a question  mark  at  the  end  or  the  entry 
you  just  read? 

Yes. 

Do  you  know  who  put  that  question  mark  there? 

No,  I do  not.  The  whole  paragraph  has  nothing 
to  do  with  the  coincidence  detection,  it  simply 
has  to  do  with  color  circuit  phenomena  and  changes 
in  colors  and  what  you  are  after  is  on  the  bottom 

of  the  next  page,  page  45. 

Before  we  leave  the  bottom  of  page  44,  that  entry 
was  made  by  Mr.  Harrison,  was  it  not? 


Did  he  make  any  other  entries  in  his  other  notes 
that  he  kept  while  he  was  working  on  this? 

It  appears  that  the  note  we  have  just  read  on  page 
44  of  Exhibit  16  was  copied  by  fir*  Harrison  from 
his  own  looseleaf  notes,  the  same  date.  Exhibit  23, 
Item  34;  but  there  is  no  additional  material  on 
the  locseleaf  page* 

I believe  the  looseleaf  page.  Exhibit  23-34,  is 
dated  May  23,  1967? 

That  is  correct. 

And  page  44  of  Exhibit  16  is  dated  May  24,  is  that 
correct? 

Yes,  but  the  looseleaf  page  really  is  copied  over 
as  page  42  on  the  same  date  in  part  and  the  note 
which  I read  shows  up  on  page  44,  so  -ix  is  not  a 
one  for  one  correspondence  between  the  pages.  Back 
to  your  question  of  whether  there  is  additional 
data  here,  there  isn't  any. 

Now,  do  you  know  whether  the  idea  expressed  there 
on  the  bottom  of  page  44  was  that  of  Mr.  Harrison's 
I can't  possibly  recall  that. 

You  don’t  recall  whether  it  was  yours  or  not? 


24 


58 


59 
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Q. 

A. 

Q* 


A. 

Q* 

A. 


A. 

Q. 

A. 

Q. 

A. 


Could  we  see  the  original  of  page  23-34? 

Certainly. 

Now,  that  entry  at  the  bottom  of  page  44  of 
Exhibit  16  does  contemplate  something  occurring 
when  the  characters  are  coincident,  does  it  not? 

No. 

Of  a phenomena  occurring  when  the  two  characters 
are  coincident? 

At  this  point,  it  doesn’t.  I think  he  just  reports 
on  the  phenomena  that  occurred  unintentionally. 

In  other  words,  this  describes  something  that 
happened  when  he  built  the  circuit? 

Something  that  happened  when  he  tried  it,  that 

is  right. 

Referring  to  Exhibit  23-34,  could  you  read  the 
entry  just  below  the  blockdiagram? 

-This  additional  circuitry  has  been  built  and  tested, 
Works  pretty  well." 

And  then  the  rest  of  it  before  the  example. 

"Have  a phenomena  occur  when  the  two  scuares  or 
monochrome  signals  are  coincident  and  a constant 
carrier  color  signal  is  summed  in."  And  then 
follows  theneference  which  we  already  read  into 


1 


the  record* 

Well,  it  is  similar  to  the  other  one? 

Yes,  very  close  to  it* 

Could  you  read  that  in,  too,  it  is  not  clear  from 
my  copy* 

"Example:  the  constant  carrier  color  signal  alone 

creates  a solid  color  on  the  CRT*  The  color  depends 
on  the  setting  of  the  color  phase  shifter*  It  will 
be  set  for  blue*  Now,  when  two  known  coincident 
monochrome  signals  are  added,  the  effect  is  two 
brighter  blue  squares  displayed  on  the  CRT*  However, 
when  these  two  monochrome  signals  are  made  coincident, 
the  color  changes  to  something  towards  yellow." 

Do  you  remember  observing  that  phenomenon  as  he 
described  it  on  or  about  that  day? 

I don’t  remember  that. 

Do  you  know  why  it  occurred . 

No,  I could  only  guess  at  it* 

I believe  when  we  stopped  to  discuss  page  44  of 
Exhibit  16,  you  were  looking  for  any  indication  of 
equipment  for  sensing  coincidence  of  two  dot  images? 
That  is  correct  and  I didn't  find  then,  but  you  did. 

DO  you  agree,  then,  that  that  does  indicate  a sensing 
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of  coincidence? 
Yes . 


MR.  WILLIAMS:  That  what  does 


indicate  a sensing  of  coincidence? 

That  what  is  described  on  page  44  does. 

No,  sir,  we  are  back  on  the  same  track. 

Referring  to  page  45  of  Exhibit  16,  do  you  find 
there  any  reference  to  coincidence? 

Yes,  sir,  the  bottom  portion  of  the  page  starting 
with  the  words,  "Via  a coincidence  gate  - - 
Could  you  read  that  entry,  please? 

"Via  a coincidence  gate,  a timing  circuit  SCR  is 
turned  on  and  the  red  character  disappears  as  the 
color  field  changes  from  green  to  solid  red,  except 
for  the  blue  character  which  remains."  And  these 
words  are  followed  by  a schematic  of  a coincidence 

circuit. 

Was  that  entry  made  by  Mr.  Harrison? 

Yes,  sir. 

Now,  did  you  sign  that  page? 

Yes,  sir,  I did. 

And  on  the  same  date  that  Mr.  Harrison  dated  it? 
Yes,  sir. 
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Do  you  recall  that  entry? 

How  could  I possibly  recall  a nine— year-old  entry 
specifically? 

Do  you  recall  observing  the  phenomenon  that  he 
describes  there? 

Which  phenomenon  are  you  talking  about , the  color 
ohenomena,  Mr*  Welsh*  or  the  phenomena  of 
coincidence  between  two  symbols  on  the  screen? 

The  phenomena  of  coincidence* 

If  not  that  day,  certainly  within  a day* 

I don#t  know  what  you  mean* 

As  I testified  earlier,  this  work  was  done  in  one 
small  room;  I was  in  and  out  of  this  room  many 
times  daily,  so  whatever  happened,  I was  always 
within  hours  of  knowing  what  was  going  on. 

And  you  don't  recall  the  first  time  when  you 
observed  the  phenomenon  of  change  of  color  upon 
coincidence  of  two  characters? 

From  the  record,  it  must  have  been  this  day  or  the 
next. 

you  don't  recall  personally  the  incident  yourself, 


though? 

I can’trecall  specifically  to  the  day  or  minute  when 


I saw  an  incident  such  as  this  and  I don't  know 
how  many  times  I have  to  go  through  the  same 
explanation  that  I can  only  refresh  my  memory  based 
upon  the  data  that  is  in  front  of  me  and  that  I 
was  in  constant  touch  with  the  activity*  So  I 
can  only  infer  from  that  that  whatever  happened, 

Ur 

I was  aware  of^within  hoursj  certainly  nobody  can 
be  expected  to  remember  particular  incidents  nine 
years  later* 

Well*  was  this  an  expected  phenomena? 

Yes*  absolutely* 

You  expected  the  color  to  change  when  the  two 
images  were  brought  into  coincidence? 

Well,  certainly,  it  is  a circuit  designed  for  that 

purpose • 

Designed  by  Mr.  Harrison? 

Well,  yes,  the  specific  values  were  put  in  there 
by  Mr.  Harrison.  There  is  no  mvstery  to  what 
amounts  to  an  ^nd'gate,  that  is  all  this  is.  It  is 
simply  a transistor,  an.  RTL  logic  ana^gate. 

Did  you  instruct  him  to  make  such  equipment? 

I don't  recall,  I think  it  is  highly  likely  because 
we  were  looking  - I think  it  is  highly  likely 


because  we  were,  looking  for  means  o f scoring  or 
producing  effects  from  the  game  action*  This  is  why 
the  SCR  timer  was  built  that  was  shown  on  some  prior 

dr 

page*  Something  had  to  activate^  On  page  41, 
something  had  to  activate  that  timer* 

Now,  that  page  41  contains  a reference  to  timing 
circuit  and  in  parentheses  it  says  to  change  color 
after  predetermined  time*  is  that  not  correct? 

That  is  right* 

So  the  purpose  of  that  timer  was  to  change  color 
after  a predetermined  time  rather  than  to  detect 

coincidence? 

Right • That  is  not  the  timer  that  was  intended* 

I gave  you  the  wrong  reference.  Mr.  Welsh,  I would 
like  to  correct  that*  TheSCR  timer  shewn  on  the 
bottom  of  page  41  as  a timing  circuit  as  shown  is 
a manual  operation  of  an  interval  timer  as  vou  just 
mentioned,  Mr.  Welsh.  However,  in  connection  with 
the  coincidence  circuit,  the  schematic  at  the  bottom 
Of  page  45,  it  was  used.  It  was  tied  in.  The 
manual  switch,  the  pushbutton  shewn  was  removed 
and  the  coincidence  signal  was  applied  to  the  gate 
of  the  SCR  to  change  the  color  of  the  - probably  of 


the  background  on  the  TV  set  - as  an  indication 
that  the  two  spots  had  come  into  coincidence.  If 
you  look  to  the  right  of  the  schematic  at  the 
bottom  of  page  45,  there  are  the  words  **to  SCR 
gate  in  timing  circuit  (bypass  timing  cap  and  series 
What  he  is  indicating  is  that  he  took  away 
the  pushbutton  switch  and  substituted  a series 
resistor  to  interject  the  voltage  from  the  collector 
of  the  transistor  at  the  bottom  of  page  4 5 into 
the  gate  of  the  SCR.  So  that  as  coincidence  signals 
came  in  and  generated  an  output  from  the  collector 
of  the  transistor,  that  got  transferred  to  the 
SCR  and  turned  it  on. 

What  did  a person  observing  the  screen  see  when 
this  phenomenon  took  place? 

Changing  color,  but  I will  have  to  read  it  more 
carefully,  Mr.  Welsh,  to  see  whether  it  was  the 
whole  background  color  that  changed.  I believe  that 
is  what  it  was.  What  one  saw  was  a solid  color 
prior  to  coincidence  and  a change  in  that  color 
caused  by  the  triggering  of  the  SCR  which  in  turn 
reached  into  the  phase  shift  network  and  caused 
the  color  to  change.  So  one  saw  a change  of  color 
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right  at  coincidence*  Say  from  blue  to  red* 
Referring  to  the  paragraph  just  above  the  circuit 
diagram  on  the  bottom  of  page  4 5,  I think  you 
started  to  read  that*  Would  you  read  that  whole 

entry? 

From  the  words  "via  coincidence"? 

Yes# 

"Via  a coincidence  gate,  the  timing  circuit  SCR 
is  turned  on  and  the  red  character  disappears  as 
the  color  field  changes  from  green  to  solid  red 
except  for  the  blue  character  which  remains 
Does  that  not  indicate  another  occurrence? 

You  are  right. 

In  response  to  detection  of  the  coincidence? 
yes,  in  addition  to  the  color  change. 

That  is  the  disappearance  of  one  of  the  spots? 

Yes.  X saw  that,  but  X haven't  found  the  crowbar 
circuit  which  does  it.  No,  that  is  net  what 
happens.  What  appears  to  happen  is  that  since  one 
of  the  spots  was  red  to  begin  with,  as  the 
background  turned  to  red,  the  square  disappeared 
because  it  was  contiguous  with  the  rest  of  the 
background.  Why  one  didn't  see  an  outline  of  the 
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tangent  delineating  the  square,  I don’t  knov;. 

If  I had  to  get  rid  of  the  souare  today,  I wouldn’t 
dare  do  it  this  way*  But  the  svmbol  was  there  and 
as  the  background  changed  from  blue  to  red,  the 
symbol  blended  into  the  background*  There  was  no 
coincidence  signal  at  that  point  blanking  out  the 
square,  that  came  later. 

But  with  the  colored  background  as  you  described 
£trf  the  square  did  in  fact  disappear? 

Yes,  it  did. 

Now,  you  just  indicated  that  the  crowbar  circuit 
is  used  to  obtain  the  phenomenon  of  disappearance 
of  a spot  upon  coincidence  of  two  spots? 

That  is  right* 

When  was  that  circuit  added? 

I would  have  to  search  through  the  various  notes, 

Mr • Welsh. 

Could  you  do  that?  It  was  about  this  time,  wasn’t 
it? 

yes,  it  must  have  been  very  close  to  this  tune. 

across  a reference.  in  Lxhibit  2j-2j 


I finally  came 
on  July  7. 

This  is  23-29? 


I am  sorry,  it  is  23-49  on  the  7th  of  July,  *67. 
Harrison  talks  about  coincidence,  but  that  is  in 
connection  with  photocell  detection  of  a spot  on 
the  screen  and  the  crowbarring  of  that  spot  on  the 
screen  and  there  is  a schematic  sketched  in  that 
shows  how  the  spot  can  be  crowbarred. 

What  do  you  mean  by  crowbarred? 

By  crowbarred,  I mean  short  circuiting.  That  is  a 
power  supply  term  that  means  short  circuiting, 
cutting  out ♦ Generally  short-circuiting.  In  this 
sense,  it  means  the  use  of  a silicon  control 
rectifier,  and  that  is  shown  on  the  schematic  on 
the  center  right  of  Exhibit  23-49. 

Was  this  hardware  that  is  discussed  on  these  pages 
of  Exhibit  16  that  you  have  been  referring  to, 
and  specifically  pages  43,  45,  46,  actually  built? 


And  was  that  ever  demonstrated? 


To  anyone 
on  it? 


outside  of  your  group  that  was  working 


Yes,  it  was. 


And  when  was  the  first  time  that  it  was  so 
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demonstrated? 

On  June  14  of  *67,  page  63  of  Exhibit  16  indicates 
that  on  that  date  Mr.  Et linger  and  Mr.  Campman 
witnessed  a demonstration.  If  you  would  like, 

I will  read  the  entry  on  that  page. 

Please  do. 

♦'On  June  14,  1367,  observed  and  participated  in 
complete  set  of  games  described  in  summary  of 
major  games  dated  6-6-67  by  R-.  Baer.”  Under  that 
is  Lou  Etlinger * s signature,  June  14,  *67,  and 
Herb  W*  Campman,  Jr.’s  signature,  6-14-67.  And  the 
page  or  games  referred  to  are  attached  cr  clipped 
onto  page  63  of  Exhibit  16  and  they  are  in  my 

handwriting ♦ 

What  was  the  significance  of  the  demonstration? 

We  had  come  to  the  point  where  a variety  of 
TV  games  existed  in  hardware  and  were  demcnstra table 
and  we  felt  it  desirable  to  show  it  to  Herb  Campman 
who  was  providing  the  funds  out  of  I R * D Funding 
for  this  activity  and  Mr.  Etlinger  who  was  concerned 
with  the  patent  aspects  of  the  situation. 

And  was  such  a demonstration  actually  given? 

Yes,  sir. 


And  on  the  date  of  June  14,  1967? 

Yes,  it  was* 

MR.  WELSH:  This  might  be  a 
good  time  to  break  for  lunch* 

(Whereupon,  the  luncheon 
recess  was  taken*) 


(By  Mr,  Welsh)  Referring  to  Exhibit  16-6 3A  and  s, 
were  all  of  the  games  that  are  listed  there  included 
in  the  demonstration  to  Mr.  Etlinger  and  Mr.  Cabman 

on  June  14,  1967? 

Yes,  they  were# 

Could  you  describe  those  games  from  the  standpoint 
of  the  player  or  a viewer? 

In  terms  of  what? 

What  they  see. 

What  they  actually  saw  and  what  happened  and  what 
actually  transpired? 


■ S* 

1 right;  in  order,  No.  1,  the  chessboard  game, 
. object  Of  that  game  was  to  move  two  symbols 
ich  are  called  dots  in f descriptive  text  here 
the  screen  as  though  they  were  checkers  or 


chess  figureg,  Such  that  the  player  who  reaches 
his  opponent  * 9 dot  or  symbol  first  is  a winner. 
Therefore,  on  the  screen  there  were  two  spots  plus 


a background  eolor  which  I believe  was  reduced  bv 


spinning  a wheel  that  was  attached  to  tne  .ree- 


rotating  shaft  of  a phase  shift  potentiometer  an«- 


I believe  that  each  player  took  turns  f-«ss:n; 


at  the  color  that  would  come  up  as  a result  of 


spinning  that  wheel;  and,  if  you  guesseu  correct.-/, 


you  moved  one  spot  forvard  either  up  or  dc«r.  cr 


j.ft  and  right;  and,  if  vou  guessed  wrong.  you  d^lr.'t 


save  - U*e  throwing  dice.  So  the  action  -as  ere 


,f  having  two  »ets  or  horizontal  and  vertical 


controls  for  moving  the  .pot  and  a -h-el 


determining  the  color  which  *a.  in  affect  a set  o' 


dice* 


m c^riptio  tMr.  « fir,* 


card 


- 4 0v'IuAa  - I ax  jorrv.  the  starter 
fame  doe.  not  !«**••  * ** 


is  chosen  by  color  wheel  selection? 


. -i-  - ia  ..-.titled  fox  hunt.  In 

Vas.  The  eecon-  -a-  e 


that  case  again,  wo  .y-Ml'  ™ — * 


One  manipulated  by  on.  pU^,  «*  ether  one 


*anipulate  1 by  hi-  opponant,  and  the  .cript  here 


! 


calls  for  using  a third  person  for  keeping  track 


of  the  score  as  a scorekeeper.  The  symbols  were 


considered  to  be  a fox  and  the  hunter  and  the  game 


was  chasing  one  spot  with  another  one  with  a 


hit  being  recorded  if  the  chasing  spot  caught  up 


with  the  chased  spot* 


How  was  that  detected? 


Visually^  it  appears#  That  is  why  we  had  a sccrekeeper , 


And  the  scorekeeper  did  the  recording  of  the 


hits? 


Yes# 


So  there  was  no  hardware  that  sensed  detection 


of  coincidence? 


No,  sir.  The  third  one  was  a fox  and  hounds  chase. 


I had  completely  forgo 4-  about  this  one.  In  thi 


case,  we  used  the  scheme  shown  on  page  39  of 


Exhibit  16  in  which  an  internal  audio-oscillator 


is  used  to  move  a spot  about.  In  this  case,  we 


moved  the  spot  at  such  a high  rate,  41  cycles  being 


the  number  listed  here,  that  three  spots  appeared 


to  be  on  the  screen  simultaneously;  and  the  obtect 


was  for  the  remaining  spot  to  be  manipulated  by 


horizontal  and  vertical  positioning  controls  by 


one  of  "the  Dlayers  iro  avoid  being  hit  by  those 


three  audio-oscillator  driven  spots*  In  fact, 
the  words  here  say  that  the  fox,  who  was  the  spot 
which  was  the  spot  being  manipulated  by  the  player 
with  the  controls,  was  to  pass  diagonally  from 
upper  right  to  lower  left-hand  corner  five  times# 
What  did  the  other  players  do? 

Nothing*  It  looks  like  a one  on  one  game*  One 
man  against  the  machine. 

It  says  two  players* 

It  does  say  two  players,  right;  what  does  the 
second  player  do*  I don't  remember.  It  isn't 
clear.  I would  guess  that  we  would  take  turns, 
you  don't  remember? 

I don't  remember.  It  certainly  sounds  like  we 
took  turns  as  foxes. 

What  was  the  appearance  of  the  movement  of  the 
three  white  spots? 

Again  I would  need  to  check  to  refresh  my  memory. 

The  words  here  say  that  red  fox  tries  to  escape 
three  white  hounds.  41  cycle  drives  (are  spread 
out  about  6 to  8 inches)  - over  the  field  is  massing. 
r think  it  should  have  read  red  fox  tries  to  escape 


three  white  hounds  which  are  spread  out  about 


6 to  8 inches  over  the  field* 

Did  the  hound  spots  move  or  did  they  just  stay 
stationary? 

No*  with  a 41-cycle  drive*  which  is  asynchronous 
to  60  cycles,  they  had  to  move*  they  could  not  be 
stationary* 

Was  it  a controlled  movement  or  a random  movement? 
Controlled  because  applying  sinusoidal  signals  ae 
we  did  here,  the  same  thing  has  to  happen  ail  over 
again.  Shall  I move  on? 

I just  had  one  more  question.  Apparently  only  a 
one-player  movable  spot  was  used? 

That  is  right,  the  other  spot  being  machine-moved. 
How  was  it  determined  whether  the  fox  avoided  the 

hounds? 

Apparently  by  visual  observation. 

Was  there  some  control  such  as  a switch  to  change 
the  mode  of  play  from,  say,  Same  2 to  Game  3? 

X don’t  recall.  I would  think  that  either  we  had 
a control  or  we  changed  clip  leads  or  in  some  way 
changed  the  inputs  to  one  of  the  delay  mult: v: orator 
from  manual  controls  to  the  audio-oscillator. 
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Now,  was  the  player  who  controlled  the  fox  able  to 
move  him  other  than  diagonally? 

Oh,  yes,  any  direction.  The  object  was  to  get 
across  generally  from  one  corner  to  a diagonally 
opposite  corner  simply  because  we  arbitrarily 
decided  those  were  the  rules  of  the  game. 

Would  you  now  explain  game  No.  4,  target  shoot? 
Target  shooting  involved  the  use  of  a photoelectric 
rifle  shooting,  if  you  will,  at  - under  the  three 
different  conditions  listed  here.  A,  B and  C.  A be 
shooting  at  a stationary  white  square;  B,  shooting 
at  a moving  white  square;  and  C,  shooting  at  a 
white  square  controlled  by  opponent's  joy  stick. 
Under  B,  did  you  call  it  - how  did  vou  characterize 

that? 

I don't  understand  what  you  mean,  Mr.  Welsh? 

Well,  there  are  three  different  conditions  under 

which  - - - 
A,  B and  C* 

Under  the  B condition,  what  determined  the  movement 


the  white  scuare? 

aply  another  participating  person  turning  the 
’izontal  and  vertical  positioning  controls  that 


determined  the  motion  of  the  target  soot  on  the 


screen. 

I thought  that  was  condition  C. 

No,  condition  C is  the  same  thing,  but  with  the 
use  of  a joy  stick.  That  is  the  first  time  I see 
a joy  stick  mentioned. 

C is  the  same  as  B exceDt  you  use  the  joy  stick 
instead  of  two  manual  horizontal  and  vertical 
controls? 

Right,  and  the  joy  stick  is  just  a mechanism  for 
ganging  those  tv?o  controls  together. 

What  was  the  nature  of  the  rifle? 

The  rifle  consisted  of  a photo  resistive  cel]  , 
a circuit  that  sensed  difference  in  the  resistance 
of  that  photocell  as  a function  of  light  inringing 
on  it,  and  put  out  a logic  one  signal  if  such 
light  hit  the  photocell.  That  logic  1 would  re 
output  to  an  external  circuit  if,  and  only  if,  at 
the  moment  that  the  light  was  detected,  the  trigger 

was  also  depressed. 

MR.  WELSH:  Can  you  read  that 


back? 


(Whereupon,  the  previous 
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A* 


answer  was  read  back 
by  the  reporter*) 

Q.  What  was  the  external  circuit? 

A.  Ifd  have  to  go  back  in  the  record  to  refresh  my 

memory.  In  some  cases,  it  was  the  same  SCR  circuit 
that  we  previously  encountered.  If  you  give  me  a 
second,  I will  look  into  Exhibit  16.  Here  is  the 
first  appearance  on  Page  53  of  Exhibit  16  showing 
a rudimentary  pistol  consisting  of  a photocell  and 
an  SCR  directly  energized  by  illumination  on  the 
photocell.  Over  the  next  few  pages,  not  the  next 
few  pages,  but  over  that  period  of  time  which  I 

beiieve  we  will  ^ibit  23  if  *0U  wouW 

Uke  me  to  go  there,  there  is  a description  of  how 

the  rifle  evolved  from  that  basic  pistol.  No, 

„r.  Welsh,  I believe  I am  getting  ahead  of  myself 
again.  The  total  circuit  in  use  at  that  time  was 
that  shown  - appears  to  have  been  that  shown  on 
page  53  of  Exhibit  16  which  consists  of  a nhctoceii 

and  an  SCR* 

And  what  happens  when  the  trigger  was  depressed  and 
the  logic  signal  occurred? 

It  would  appear  from  the  schematic  on  page  53  that 
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“two  things  had  to  happen*  As  I said  earlier,  the 
photocell  had  to  ^iiicrease  in  resistance  because 
of  the  light  impinging  on  it  which  would  raise  the 
DC  level  on  the  gate  of  the  SCR  through  the 
33,000  ohm  resistor  shown  on  the  schematic*  And, 
in  addition  to  that,  the  switch  shown  near  the 
bottom  of  the  schematic  which  I believe  is  the 
-trigger  switch,  would  have  to  be  — it  would  have 
to  be  - - - I don’t  quite  understand  this.  If 
that  switch  had  gone  back  to  B plus,  I would  have 
said  the  capacitor  was  used  to  differentiate  a 
positive  pulse  to  the  gate  to  help  it  turn  on  the 
SCR  and  that  both  the  photocell  and  the  differentiates 
signal  was  necessary  to  trigger  the  SCR,  but  it  is 
shown  that  it  either  goes  to  ground  or  gets  opened 
up  and  I don’t  understand  that* 

Well,  did  it  result  in  a change  of  any  type  with 
respect  to  what  the  viewer  saw? 

Yes,  if  you  look  at  the  schematic,  the  SCR  is  shown 
by  an  error  to  the  anode  to  go  to  chroma  gating 
circuit  which  is  the  same  circuit  we  encountered 
before.  The  circuit  that  changed  the  phase  shift 
in  the  chroma  phase  shifter  and  changed  the  color 


U 
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display* 

By  “that,  do  you  mean  it  changed  the  entire  background 
color  on  the  TV  screen? 

Well,  that  is  a question  of  which  came  first  again* 

We  saw  that  same  crowbar,  SCR  circuit,  applied  two 
ways  before*  Once  to  change  color  and  once  to  - 
no,  we  only  saw  it  applied  in  the  terms  of  its 
ability  to  change  color*  So  without  more  paper 
shuffling,  1 think  that  was  what  was  intended. 

To  change  the  background  color? 

To  change  the  background  color. 

Again  was  there  only  one  spot  on  the  screen; 

Yes,  for  the  target- shooting  game  there  was  one 
spot  on  the  screen,  the  target  spot. 

How  close  did  the  player  with  the  gun  hold  it  to 

the  tube? 

j.  do„.t  remerber,  but  the  feet  that  this  picture 
. pistol i not  * r'fle,  there  is  no  gain 
Jn  back  of  the  photocell,  so  it  indicates  vou 
„uld  have  to  be  «thin  a couple  of  feet  or  so. 

But  there  « enough  light  frog,  the  .hit.  scuare  on 

th.  screen  to  activate  the  circuit! 

yes,  sir.  A cathode  ray  tube  is  . very  bright 


source  of  light*  50-to  100-foot-lanibert£is  easy 

A ^ 

to  get • 

)*  Would  you  now  describe  the  fifth  game? 

The  fifth  game  was  a color-guessing  game*  It  appears 
to  use  the  same  color  wheel  used  by  game  No*  1. 
Theobject  was  to  predict  the  color  on  which  the 
wheel  would  eventually  come  to  rest,  or  the  color 
which  was  produced  on  the  TV  set  after  the  wheel 
came  to  rest  and  then  score  that  in  accordance  to 
some  instructions  on  an  overlay*  If  you  wish,  the 
overlay  is  here  somewhere  in  our  collection. 

I don’t  think  it  will  be  necessary  to  refer  to 

that* 

Also  apparently  includes  the  use  of  a joy  stick 
A to  keep  score  and  that  was  done  by  moving  a spot 
up  in  a vertical  cutout  on  the  overlay  in  a fashion 
of  a thermometer  - calibration  marks  having  been 
put  on  the  overlay  - so  that  you  could  move  the 
spot  upwards  to  increase  scores  or  downward  if  you 
lost  scores,  whatever  the  instructions  were. 

I believe  that  was  shown  on  an  earlier  document 
you  looked  at  this  morning? 

That  is  right • 


A 


Nov;,  the  bucket  filling,  that  is  Game  No,  6;  and 
the  firefighters.  Game  No.  7,  are  similar  to  those 
which  you  have  described  before? 

Yes,  they  are* 

Nov;,  none  of  these  games  had  any  circuitry  for 
detecting  coincidence,  did  they,  at  least  as  you 
have  described  them? 

It  doesn't  appear  that  way*  That  is  interesting. 

Mr*  Baer,  you  just  commented  that  you  found  something 
interesting  on  page  64  of  Exhibit  16;  could  you  telj. 
us  what  that  is? 

Yes,  it  is  a reference  to  work  we  did  using  the 
color  TV  set  we  had  bought  in  a different  wav* 

First  of  all,  as  a monitor  by  stuffing  video  signals 
directly  into  the  video  portion,  and  I am  referring 
to  the  schematic  on  page  64  of  Exhibit  16*  And 
putting  color  outputs  from  our  chroma  circuitry 
directly  into  the  color  circuits  of  the  receiver. 

It  is  basically  the  use  of  the  receiver  as  a 
monitor.  Specifically  for  the  target- shooting 

game* 

I don’t  find  the  term  "monitor"  on  that  page? 

Wo,  you  won’t,  it  is  not  there. 


Did  you  have  a monitor? 

No*  my  earlier  definition,  right  or  wrong,  of  a 
monitor  is  a TV  set  without  the  front  end*  That  is, 
without  the  KF  and  IF  portions.  That  is  how  monitors 
evolved • 

Now,  the  second  page  of  Exhibit  63,  that  note  is 
marked  16-63B,  contains  a note  at  the  bottom,  is 
that  in  your  handwriting? 

Yes*  it  is# 

What  does  that  note  say? 

It  says,  f,The  above  games  were  demonstrated  to  ^ ^ 
Etl inger  and  H#  Campman,  6-14—67;  8 to  9:30 
See  page  63*  And  on  6-15-67  to  R.  C.  Sanders,  or.; 

H#  Pope  and  D,  Chisholm." 

Was  that  an  unusual  time  for  a demonstration, 

8 to  9:30  p*m.? 

No,  we  worked  all  sorts  of  weird  hours  in  those 

days# 


When  you  say  we  - - 

Engineers  and  engineering  personnel  at  Sanders 
in  general  ware  not  known  for  keeping  short  hours. 
And  do  you  classify  Mr.  Etlinger  as  engineering 

personnel? 
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Q 

A, 


Q. 

A* 

Q. 

A. 

Q. 


A. 

Q* 

• 

A. 


A*  Well,  I think  anybody  in  any  position  of  authority 

was  authorized  to  stay  as  long  as  he  wanted  to. 

And  was  Mr.  Campman  engineering  personnel  also? 
Yes,  Mr.  Campman,  of  course,  is  corporate  director 
of  I R £ D and  he  was  also  a member  of  the 
technical  staff  and  at  one  time  was  chief  engineer 
of  the  Instrument  Division. 

And  was  there  any  reason  for  giving  this  demonstrat 
at  night  on  that  occasion  on  June  14,  1967? 

I don't  recall,  there  must  have  been. 

Was  the  demonstration  repeated  on  June  IS  for 
Mr*  Sanders,  Mr.  Pope  and  Mr.  Chism? 

Yes , it  v/as. 

Is  it  possible  that  that  had  been  a scheduled 
demonstration  and  you  were  working  late  the  night 
before  to  perfect  the  demonstration? 

It  could  be. 

Mr.  Sanders  was  president  of  Sanders  Associates 
at  that  time,  was  he  not? 

That  is  correct. 

Now,  what  was  Mr,  Pope's  position  at  that  time? 
Well,  he  was  either  officially  or  at  that  time 
perhaps  unofficially  the  executive  vice-oresident 


of  the  company  and  my  boss* 

And  Mr*  Ch-i cm?  C h » s-  hoi ^ \ 

At  that  time  he  was  vice-president  and  I believe 
treasurer  of  the  company  at  the  time*  He  is  still 
a vice-president  of  Sanders  new# 

Was  either  the  demonstration  to  Mr*  Et linger  or 
Mr*  Campman  or  the  other  demonstration  the  next 
day  to  Mr*  Sanders,  Mr.  Pope  and  Mr*  Chism  given 
for  any  particular  reason? 

I would  say  that  they  were  given  in  order  to 
introduce  those  people  who  had  never  seen  TV  games 
before^ to  their  existence.  We  solicited  comments 
and  probably  also  to  solicit  suggestions  as  to 
w-hat  to  do  with  it  all  in  terms  of  final  realization 

from  this  effort* 

Did  you  receive  any  comments  from  any  of  those 
persons? 

I can  only  guess;  I sure  I did. 

your  notes  don’t  reflect  any  particular  comments! 

Mo,  they  do  not* 

Do  you  recall  generally  the  reaction  of  the  various 

people  to  the  demonstrations? 

I think  everybody  was  fairly  impressed  with 


Well , 


the  novelty  of  the  demonstration  as  well  as  the 
succeeding  demonstration*  No  one  seemed  to 
too  convinced  that  we  would  ever  make  much  money 
from  TV  games# 

Did  anything  aver  transpire  as  a result  of  the 
demonstrations? 

Oh,  yes# 

What  happened?  ^ 

It  had  the  necessary  salutory  effect  ^ my  continuing  ^ 
receipt  of  company  funding* 

Did  you  receive  further  funding  directly  as  a result 
of  the  demonstrations? 

Yes,  I am  sure  that  was  a contributing  factor. 

The  development  did  go  on  beyond  that  point,  I 

take  it? 

Yes# 

What  happened  after  that? 

! continued  to  work  on  the  project.  I think  really 
this  was  the  first  exposure  to  senior  management. 

Campman  and  ^linger  had  been  aware  of  the  activity 
because  they  were  both  involved  previously  and  . 
they  were  funding  the  activity.  This  was  probably 

. ■ • « a nrl 
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first  time  that  Pope  saw  it,  although  I had  talked 
to  Harold  about  it  before  since  he  was  my  boss. 

Was  a special  appointment  made  with  them  to  give 
the  demonstration? 

Well,  normally  it  takes  a special  appointment  to 
demand  their  attention  and  time. 

Was  that  a normal  occurrence? 

I would  say  so. 

What,  if  anything,  did  you  do  toward  furtherance 
of  the  TV  game  project  after  that? 

Well,  I continued  to  direct  the  program  at  the 
conceptual  and  at  the  working  level  on  the  bench 
in  terms  of  supervising  Harrison  and  Bill  Kusch 
who  came  on  board  probably  rot  too  much  later  than 

this* 

Can  you  recall  specifically  what  further  development 
took  place  after  this  demonstration? 

you  mean,  Mr.  Welsh,  within  days  or  weeks  or  months? 
Well*  whatever  transpired. 

Well,  we  went  on  to  go  through  a whcle  series  of 
developments.  TV  games  of  increasing  complexity. 
Some  based  on  my  ideas,  some  based  on  Rusch's 
ideas,  seme  based  on  all  of  cur  ideas. 


Q. 


A. 


0* 


A. 


Could  you  refer  to  these  documents  and  tell  us 
happened  next? 

How  would  you  like  me  to  do  that,  go  page  by  page 
through  Exhibit  16? 

Well,  any  development  that  you  think  significant, 
refer  to  it* 

MR.  WILLIAMS:  Feel  free  to 
refer  to  the  documents. 

I am  just  trying  to  find  out  what  happened,  when 
different  changes  were  made,  what  they  w=re. 

Maybe vfsat  I ought  to  do  , Mr.  Welsh,  is  to  look  for 
major  milestones  when  discrete  pieces  of  hardware 
were  completed  and  playable  as  an  aggregate,  not 
simply  as  a subcircuit  experimented  with  on  the 
bench,  but  as  a finished  unit. 

That  would  be  a good  place  to  start;  and  perhaps 
if  we  wanted  to  go  back  for  a particular  item, 

we  might  do  that. 

At  the  moment,  I don’t  promise  to  get  the  sequence 
right.  » looks  as  though  by  August  2 we  had  a 
machine  which  used  plug-in  cards  tc  ma  e it  mor, 
u,e,ul  in  terns  of,  I think,  both  servicing  and 
modifications  to  various  parts  of  the  circuitry  and 
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Q. 


A. 


I am  not  sure,  this  might  have  evolved  later,  perhctf 
in  terms  of  changing  games*  I don*t  know  what  th 
number  is  we  attached  to  that  model,  but  it  is  here 
and  it  is  a gray  metal  Bud^  box. 

Now,  when  you  gave  that  date  of  August  2,  did  you 
mean  1967? 

1967.  I am  looking  specifically  at  16-S2A,  a 
schematic  done  by  Harrison  on  that  date  which  shows 
two  horizontal  - what  does  it  show  - it  shews  the 
beginnings  of  that  unit  with  facilities  for 
generating  horizontal  and  vertical  sync,  one  spot. 
The  photocell  gun  slightly  modified  with  an 
emitter  follower  I noticed  between  the  photocell 
and  the  SCR.  An  RF  oscillator  to  be  able  to 
transmit  composite  signals  to  a TV  receiver,  -hare 
is  n0  chroma  circuitry  here,  so  what  we  have  come 
to  at  the  moment  is  a cleaned  up  version  of  the 
breadboard  we  used  for  the  demonstration  with  some 
parts  stripped  out  and  some  parts  improved. 
Specifically  things  such  as  gating,  horizontal  and 
vertical  output  signals,  and  the  spot  generator  is 
dCne  differently.  Various  ether  differenoes  in 

..  t am  mistaken,  I said  there  was  provisions 
detail-  i 11 
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for  generating  one  spot,  there  are  provisions  for 
generating  two  spots.  As  I go  through  Exhibit  16, 

I find  further  references  to  the  rifle,  which  is 
now  a rifle,  no  longer  a pistol,  with  improved 
circuitry  particularly  with  respect  to  the  triggering, 
16-9 OA  is  the  reference  I am  looking  at#  It  is 
also  the  reappearance  of  a crowbar  circuit  on  page  91 
of  Exhibit  16  which  enables  one  to  produce  symbols 
on  a screen  without  an  RF  oscillator,  which  was 
important  in  the  cable  application  of  TV  games. 

If  you  will  give  me  a minute  to  look  through 
Exhibit  23,  I will  try  to  look  through  the  same 

time  period  and  see  what  else  there  is. 

MR.  WELSH:  May  I have  that 


last  answer  back? 

(Whereupon,  the  previous 
answer  was  read  back 
by  the  reporter.) 

(Discussion  off  the  record.) 

„„  Baer,  -»  »•  °«  KS 

Now,  Hr*  tiae  ’ 

, !ians  indicated  that  you  had  some  statement 
Mr.  Wiliiajn& 

voU  wanted  to  make  about  your  previous  testimony 


with  respect  to  what  was  demonstrated  on  June  1 
and  June  15,  is  that  correct? 

That  is  right,  sir,  Tn  the  interim,  I recollect 
that  we  picked  uP  a transcript  of  a tape  done  which 
was  used  to  introduce  the  games  to  Kr.  Sanders  and 
Kr.  Pope  specifically  by  playing  right  through 
the  loudspeaker  of  the  TV  set  on  which  the  gar.es 
were  being  demonstrated.  We  built  a , 1/2  megacycle 
FM  oscillator,  summed  that  into  the  video  summer 
to  allow  sound  from  an  audio  cassette  player  to  be 

reproduced  by  the  demonstration  TV  set.  That  tape 

, ^ T+-  Tft  a cassette  labeled 

! ara  holding  in  my  hand.  It  as  a 

j -mn  1967.  Side  B;  and  just 
TVS,  meaning  TV  games,  demo, 

a is  a transcript  for 

labeled  TVG  on  Side  A.  There 

. . ,6  Exhibit  27-1  through  27-5,  whach 

it  which  is  ixnav 

,s  they  are  spoken  on  that  cassette 
are  the  words  as  tney 

a description,  but  an 
tape  and  they  are  not  a des  . 

. _ t,e  various  games  in  general  with 

introduction  to  the  « „ 

sort  of  remark  like  let's  go  or  let's  puav 
d Of  each  introduction.  In  addition 

at  the  end  o 

that  I w°uld  like  t0  g°  **°k  A *3nJ 
to  that. 
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Mr.  Welsh,  to  1S-63A  and  I believe  I made  an  error 
with  respect  to  game  No.  2,  the  fox  hunt  or  ste 
chase.  In  the  center  of  that  paragraph  says  all 
action  ceases  if  A,  a hit  is  made  turning  screen 
red;  or,  B,  if  no  hit  is  made  after  saving  "three." 

I believe  in  response  to  a question  on  whether  there 
was  coincidence  taking  place  in  the  circuitry 

„»«*.  «*«  - ««  -«*■—  “ 

* « - «.  *■  “ aiwuy: 

iet«, . - — * “ 7 

tM  M ^ " e : - 

caUS  ..  c€€  it  corrected. 

^ t would  Uk«  to  see  * 

•**“  “ LL  *«.  — • ~ «•  — 

AU  " t W « m “lbit  “ *“’  ,h* 
on  the  bo«°n  n ^ in  Exhibit  16. 

on  the  bottom  of  page 

sc'  ci”““  pi—  - 'birt  - 

have  * c<* 

Do  you  n 

y.eax  the  tape!  viU  brine 

he  Tf  you  li-'-e» 

mt.  Welsh.  J-1  - 

Not  today,  Mr* 

one  in  tomorrow.  ^ ^ indicated  a desire 

will  you  Pleas€$ 

to  ft*ar  it#  
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MR.  HERBERT:  If  you  don’t 

mind,  rather  than  taking  up  the  time  at  the 

deposition,  I do  have  a player  in  my  room. 

MR.  WILLIAMS:  I haven’t  heard 

it  either. 

MR.  HERBERT:  I hate  to  take 
up  deposition  time  for  a half  hour  or  an  hour 


tape. 


THE  WITNESS:  No,  I would 


say 


it  is  just  th^ffive  pages^spoken. 


/ 

MR.  WELSH:  Maybe  we  can  meet 

at  nine-thirty  in  the  morning  and  do  it. 

„ Ra*r  if  you  would  please,  as  you  put  it, 
Now*  Mr.  Baer,  ix 

look  for  milestones,  changes  of  the  circuitry  where 
discrete  pieces  of  hardware  were  completed  and 

playable  as  an  aggregate? 

. ht.  m the  Exhibit  9-39,  which  is  dated 
All  right, 

,s7  we  find  the  schematic  done  by 
September  12,  . 

„.„v  is  essentially  the  culmination  o. 
Harrison  which  is  - 

ceding  two  months  and  encompasses 

1»  «>•  P”0*'1 * * * *”8 

•nothing  shown  in  43  0. 

■ust  about  everything 

l 723,480? 

• natent  No.  3,  * 

That  is  delay  multivibrator 

• srisht.  ror  «»»pi«.  tM 

That  is  rxr 
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circuitry  shown  in  480  such  as  that  of  F*g-ra  * 
the  and  gating  of  the  vertical  and  horizontal 
portions  of  the  delay  circuits  in  5C  of  that  patent, 
and  the  rest  of  the  details  in  Figures  SI  , S--< 
are  essentially  as  they  are  depicted  on  9-80.  The 
work  for  which  started  early  in  July.  I a,  referring 
now  to  Exhibit  16,  page  74,  the  bottom  of  the  page. 
Could  you  slow  down  just  a little  bit,  please? 

Yes,  I am  sorry. 

That  is  page  74  of  Exhibit  167 

Yes* 

Could  you  go  on,  please? 

o„  t«t  p*..  —I-  — ln  “*  “ 

th«  p«. — — ^ “ ”s*  ,5:m  . 

a delay  for  positioning 
simplifi€d  -»  «— *»«  * ' 

„ uoirg  only  o»< 

, spot  on  a screen  using 

a SP  . ,U  previous  schematics; 

„ that  were  shown  m H V 

the  ' •*  tv3t  is  shown  in  the  480 

is  that  circuit  that 

’ ' forward  in  Exhibit  ie,  without  tahing 

75  on 

pages,  further  developments 

, tJjne,  there  are  ^rtn 

up  too  mu  horizontal  oscillator  circuit, 

h things  as  the 

of  sUC^  * * -,'rated  sometime  in 

the  ri"ie* 


60 


(Whereupon,  Exhibit  No.  29 
was  marked  for  identification. ) 
Would  you  now,  please,  identify  for  us  what  has 
been  marked  as  Exhibit  29? 

Would  you  like  me  to  correlate  what  we  are  looking 
at  with  what  is  on  the  schematic  on  9-8  9? 

I would  like  you  to  identify  it  generally  first 
and  if  there  is  a correlation  with  9-89,  then  tell 
us  what  that  is. 

Well,  the  exhibit  you  referred  to  is  a gray  Budd  box 
j/  a complete  TV  game,  self-contained  in  that  it 
has  its  own  batteries.  It  has  two  horizontal  and 
two  vertical  positioning  knobs,  a pair  of  «ach  being 
located  at  opposite  sides  of  the  box  so  that 


tMO  players  can  participate  in  the  game  with  the 
box.  Internally  it  ha.  the  provisions  for  three 
plug-in  cards,  two  which  are  still  in  position. 

In  addition  to  that,  it  has  circuitry  laying  down 
flat  on  the  base  of  the  box  which  are  also  identified 


ie  schematic  as  modules.  It  also  has  an  outboard 

■f  A ATVt“l  \r 


.it-  hun«  on  one  side  which 


n c ev 


that  mm  «WM  tMn  th*  sch'“*'ti0  in  9-89 

indicates  add  .ffUM  I “on't  U l- 


Do  you  know  who  would  know  that? 

Well,  with  some  luck,  Harrison  might  remember  what 
all  that  is,  especially  if  one  spent  the  time 
tracing  it# 

But  except  for  that,  does  Exhibit  9-39  accurately 
depict  the  hardware  that  is  represented  by 
Exhibit  29? 

Yes,  it  has  the  plug-in  cards,  the  two  spot 
generators  shown  on  the  top  center  and  top  right 

of  9 — 8 9 * 

Do  they  have  the  legend  dot  generator  ho.  1 and 
dot  generator  No,  2? 

yec  that  is  correct.  Also  the  horizontal  oscillator, 
the  vertical  oscillator,  the  RF  oscillator  and 

t^ins  a»P  *.  - “ft  °f  "*9  "* 

c,s  laving  down  flat  horizontally,  In 
on  the  chassis  laj  mg 

_ the  center  socket  which  was  meant 

addition to  tnat,  tne 

a circuit  is  here,  although  the 
cor  the  Chroma  circuit  is 

card  «-«-  0— ’*  — “ b* 

strongly  susp.nt  now  that  that  outnc.ra  oironit  - 

it  isn't.  I thought  it  might  be  a chroma 

. isn.t#  But  essentially,  to  answer 

anerator,  but  it 

all  the  elements  of  S-89  are  here 

,ur  question,  ail 
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physically  and  easily  identified* 

Are  there  other  parts  such  as  were  used  with 
the  rifle  that  are  present  in  Exhibit  29*  but 
do  not  show  on  Exhibit  9-89? 

No,  and  I can't  seam  to  find  either  provisions  for 
connecting  a rifle  nor  is  it  indicated  on  the 
schematic,  so  that  says  that  all  th*  work  that  was 
taking  place  on  the  rifle  didn't  get  into  this 
physical  chassis.  Furthermore,  I just  found  under 
9.85  and  9-34  pictorials  of  the  physical  parts 
layout  for  the  plug-in  cards  including  the  missing 

pMse  shifter  card.  If  I seem  « >—  ®°»H- 
*.  Walsh,  it  is  because  the  stuff,  this  material. 

is  out  of  sequence  chronologically  and  I an  having 

, aevil  * of  * ti»  .h»ff  1-S  carers  here  to  see 

the  secuence  really  was.  Tor  eaamgle. 

V . lust  referred  to  is  deted  June  15  or 
which  we  jus.  re 

thereahouts  and  then  as  I go  on  in  the  documents, 

^ back  in  May  and  then  suddenly  in  September, 

ourts  for  the  problem  that  I have  got. 
so  that  accounts 

, sur.  I hnow  what  I am  trying  to  show 
r a m not  sur. 

. v ^ a„.  trying  to  find  the  rifle  which 
here.  I think  - , 

C the  480  description.  >-e  already 

would  fl^h  *ut  the 


Q. 

A. 


went  through  that,  I believe,  in  Rusch's  notes 
because  they  were  all  tied  together. 

You  mean  Harrison's  notes? 

yeSf  Harrison's  notes,  I am  sorry.  Righw  here  in 
a set  of  documents  which  you  referred  to  earlier  as 
being  out  of  sequence  and  which  date  from  7-7-67, 
Exhibit  23-49,  through  August  10,  '£7»  exhibit 
not  all  of  which  have  to  do  with  the  rifle,  but  a 

lot  of  the  pages  have  to  do  with  r~^e 

so  during  the  — ^ **  «-  «« 

being,  the  rifle  — — ^ S“e 

fairly  erosive  discussion  on  a*  1«» 

. e the  end  of  July  with  respect  ts>  th* 
during  *-ne  w 

, at  lea^t  64  all  deal  with 
Exhibit*  23-59  through  at  le.-t 

tM  photocell*  Then  «.*  « ^ 

photocell!  and  by  that  time,  iuflfiing 

. on  23-66  on  August  3,  h,  is  pretty  far 
schemst  . :t  seens  as  though  the 

along  °n  the 

,fle  „or*  commences  again  in  October  as  shown  on 
“ Also  23-111  shows  another  iteration  and 

„ 23,..  to  stop  right  here  and  see  how  close 

T wTOUl^ 

„ because  I thin!  u,  are  almost 

t-hat  copies  to 

. Drettv  close.  23-111,  if  we  trok 

That  is  pretty 


?? 


there 
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more  time,  we  would  probably  find  a couple  o- 
earlier  ones*  It  is  very  close  schematically  to 
figure  four  of  the  48  0 patent*  So  at  -Least  by 
November  1,  '67,  the  rifle  work  had  progressed  to 

the  stage  shown  in  480.  I guess  that  taxes  care 
of  480  with  the  exception  of  Figures  9 and  10, 
if  that  is  of  any  interest  to  you. 

What  do  figures  9 and  10  relate  to? 

Figures  9 and  10  relate  to  sending  what  weoalled 
coded  spots  in  a television  transmission  and  sensing 
those  spots  bV  Pointing  a photopen  or  light  sensor 
at  these  spots  and  detecting  the  nature 

code  in  th.  spot-  ««  — **  M*lt*  * ^ 

— «*«  or  • — or  — - — “ 

or  eve„  n»«n  -U—  th'  *"*“  a 

tM  „ipOo,  ~ PhOt0Ce11 

,tate  or  another  state  depending 
either  one  stace 

^ whether  an  odd  or  even  number  of  pulses  got 

°n  ‘ wrins  as  such  the  multiplicity 

And  bv  arranging 

f S,-s  — - 

. «._ms  of  odd  versus  an  even  sequence, 

13  an  differentiate  between  that  a*-  ^ 

* circuity 

tr‘  . i -i  the  ethers  that  mighthave 

. G versus  all 
an  even  serxes 


65 


0. 
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Q* 


A. 

Q. 

A* 


0. 


an  odd  series.  This  is  a very  simple  form  of 
binary  coding  and  the  whole  thing  is  a game  that 
has  very  little  to  do  with  the  rest  of  the  Tv  games 
that  we  discussed  here.  It  is  entirely  different. 
And  we  haven't  discussed  the  circuitry  for  that? 

No,  we  haven't,  except  that  it  borrowed  some  of  the 
experience  from  the  pistol  work  and  the  rifle  work 
and  used  essentiallv  the  same  circuits  with  the 
exception  of  flipflop.  I that  takes  care 

Of  480. 

Eefore  you  put  that  away,  when  was  Mibit 

constructed  in  ration  to  the  oor.sttuotior.  of 

9-39? 

9_89  was  constructed  prior  to  9-12. 

You  mean  Exhibit  29. 

mu* It  in  accordance  with  9-8  9 and 
Exhibit  29  was  built  in 

,„s  constructed  on  »•  ^ 

there  are  no  dates  on  see  of  the  piotorisls 
fair  to  say  that  it  cane  toother  in  *1.  dad 

,67  and  was  completed  sometime  before 

August  cr 

9-12-67. 

ffv  that  date? 

And  hew  do  you  f««  ^ 
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Q. 

A. 

Q. 

A. 


Q. 


A. 

Q. 

A. 


Q. 

A. 

0. 


Because  the  complete  schematic  shown  on  9-89,  whi 
is  a cleaned  up  version  of  all  of  the  previous 
hand-drawn  sketches  and  subschematics,  is  dated 
9-12-67. 

And  who  prepared  that  schematic  9-89? 

Mr.  Harrison* 

Could  I see  your  copy  of  that  Exhibit  9-3S  please. 
Sure. 

MR.  WELSH:  Off  the  record. 
(Discussion  off  the  record.) 

„n.  Eaer,  I «.*»  ««  "**  “ ' 

,r  00  you  know  what  significance  that 
hand  corner,  uo  Yu 

has? 

I don’t  recall. 

_ v. i >■, i t 9-30  has  Fig.  5« 

And  also  Exhibit  9 

that  those  are  the  figure  numbers 

Well,  my  guess  13 

„c  append  to  those  W — « ^ 

+ of  the  disclosure  for  patent  application, 
a s part  of  tn 

Is  that  disclosure 

t is  just  a guess. 

? Do  you  have  a copv  of  that 
Is  that  disclosure  he.eJ 


67 


07 


08 


09 


no 


m 


A. 

Q. 

A. 

Q* 

At 


A. 


A. 

Q. 

A# 


among  your  papers  here? 

Are  you  asking  me? 

Yes* 

Of  the  original  disclosure? 

pi  to  ^ i 

YeS*  but  I wouldn't  know  where 

It  might  be  in  this  room,  but 


it  is* 


have  collected  include 


Or  do  the  papers  that  you 

any  copies  of  that? 

it  didn't  be  in  this  collection. 


No,  it 


(Discussion  off  the  reeor).) 


v „ferr=d  prion  to  the  recess  to  the  possibility 

hers  Fig.  i »»d  Fig.  * “ “hib1'*  9'S° 
that  the  numbers  tig* 

. ht  have  been  numbers  assigned  when  you 

and  9-89  might  ha/e 

now  a search  has  been  made  for 

made  some  report;  now, 

and  it  was  not 

that  report  during  the  r 

found,  it  °°‘'re0t! 

That  is  rigW. 

„o  you  have  « — *“  “ “ ““ 

figure  numbers  night  hove 

u u if  is  possible  that  in  -***  a report  to 

‘ ' . , „ office,  either  .onthly  cr  ouart.rly 

the  I K & 


or 
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seme  end  of  period  status  report,  that  I out  a 
number  of  schematics  together  in  addition  to 
textural  material  ano,  as  a result  of  that, numbered 
the  cages  so  that  they  would  correspond  to  reference r 
in  whatever  text  I wrote  to  go  with  then,  but  tnat 
is  only  another  guess.  That  is  tvpicaliv  what  we 
do  when  you  generate  schematics  in  the  course  or 
an  activity;  at  the  end  of  the  period  when  you 
write  a summary,  you  refer  to  them  and  very  o. 
for  convenience  we  number  them.  hr.  Williams  just 
turned  up  an  I R S D folder  on  Project  XXM  task 
code  into  which  the  same  schematic  is  bound  alcng 
with  textural  material.  Also  the  block  diagram 
which  we  have  marked  9-9C  and  along  with  it  is 
a report  jointly  written  by  Bill  Rusch  and  r.y self 
as  part  of  a monthly  status  report  and  the  figures 
are  indeed  numbered  5 and  6 because  they  are 
numbered  5 and  8 in  this  reper*. 

And  that  report  was  marked  as  -xhibit  2€? 

I am  sorry f I dicin' t notice  that,  that  is  correct. 

MR.  WELSH:  I think  I would 
like  to  ask  the  reporter  to  n*rk  the  pages  in  this 
report  successively  as  26-1  and  so  on  starting  with 
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A, 

Q. 

A* 

Q. 

A. 

0. 


A. 


the  pages  on  the  inside  front  cover  and  going  through 
to  the  back  of  the  book* 

(Whereupon,  Exhibits  26-1 
through  26-29  were  marked 
for  identification*) 

Now,  Hr*  Baer,  do  copies  of  the  circuit  block 
diagrams  of  Exhibits  9-39  and  9-90  appear  in 
Exhibit  26? 

Yes,  they  do  as  Figures  5 and  6« 

Is  Exhibit  26-17  the  same  as  Exhibit  3-9C? 

That  is  correct,  sir. 

And  is  Exhibit  26-18  the  same  as  3-89? 

That  is  right. 

Now,  I asked  while  the  reporter  was  marking  the 
pages  of  Exhibit  26  if  you  could  find  the  earliest 
circuit  diagrams  showing  the  portion  of  Exhibit  6-39 
in  the  lower  right-hand  corner  entitled  dot 
coincidence  and  crowbar? 


All  right;  the  earliest  that  I have  been  able  to 
find,  Mr.  Welsh,  is  *n  23-6S,  September  3,  '67, 
the  bottom  right-hand  corner.  It  is  essentially 
the  same  circuit  with  some  minor  variations  in 


Darts  values,  tut  that  is  it. 


that  coincidence  circuit 


Now,  did  you  characterize 
as  a diode  logic  circuit? 

Yes,  it  is  a diode  ^nd'gate.  It  requires  specifically 
if  you  look  at  9-89,  it  reauires  that  both  terminals 
X and  Y in  the  lower  right-hand  corner  be  at  logic 
level  1,  say  at  Vcc,  which  is  9 volts  on  this 
schematic,  iff  order  for  a logic  1 to  be  output 
by  diodes  401  and  402,  which  is  then  transferred 
to  the  gate  of  the  SCR  through  diodes  403  and 
404,  and  that  is  the  same  as  the  picture  shown  on 
23-69,  except  for  parts  values  on  9-6-67  by  Harrison. 

And  that  is  at  the  lower  

Lower  right-hand  corner  of  Exhibit  23-69.  And  as 
cleaned  up  on  the  next  page,  23-70,  a day  later, 
with  changes  in  parts  values  and  some  indication 
of  where  parts  physically  were  that  relate  directly 
back  to  the  gray  Budd  box  here.  Exhibit  29. 

Now,  you  used  different  elements  in  earlier 
coincidence  gating  circuitry,  did  you  not? 

Yes,  we  used  transistor  logic  as  shown  on  page  45 
in  Exhibit  IS,  the  bottom  of  the  page. 

Now,  when  you  went  to  diode  logic  on  Exhibit  9-89, 
did  you  also  consider  going  into  using  integrated 
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circuits? 

I think  that  had  been  considered  earlier*  There 
are  a whole  series  of  sheets  in  Exhibit  23  which  I 
will  have  to  try  and  get  back  to  to  see  where  they 
fit  in  in  terms  of  chronological  time  before  I can 
answer  that  question.  To  the  question  of  whether 
that  diode  design  was  in  some  way  influenced  by 
considerations  of  going  to  10*8,  integrated  circuits, 
the  answer  has  to  be  no,  because  there  is  no  reason 
why  we  shouldn't  pick  diode  logic  which  had  been 
around  for  ten  years  - more  than  that,  twenty 
years  - prior  to  September,  '67,  and  was  a perfectly 
valid  way  to  go . IC's  were  considered.  The  only 
evidence  of  it  is  on  23-92  on  October  10  which  is 

somewhat  later  where  Harrison  did  a schematic 
of  the  - some  IC  and  gates  used  or  inverters  used 
delay  generators  and  the  notation  on  the  bottom 
of  the  page  said  that  he  tried  to  use  integrated 
circuits  to  cheapen  circuits,  but  doesn't  appear 


feasible . 

Did  you  then  discard  the  integrated  circuit  way 

to  do  it  as  too  expensive?^ 

4-  *! * t ct  vet  because  you  go  on  to  23-95, 
not  lust  y . 


Well  i 


example,  and  see  the  use  of  some  Fairchild 
micrologic  integrated  circuits  used  as  horizontal- 
tical  oscillators  and  again  the  notation  on  the 
bottom  of  the  page  says  the  IC's  work,  but  no 
cheaper  and  consume  more  power.  So  we  actually 
breadboarded  the  logic  and  the  oscillators  at  that 
time  and  made  a computation  of  power  and  cost  and 
in  view  of  the  fact  that  this  was  going  to  be  a 
battery-operated  device  as  to  power;  and  on  the 
view  of  cost,  that  IC's  just  didn't  make  the  grade 
at  that  time. 

Our  copy  of  Exhibit  23-95  is  not  too  clear,  what 

is  - - - 

If  you  are  looking  for  the  inscription  inside  the 
schematic,  it  is  F$jiL;  and  FI  is  Fairchild 
micrologic  and  then  comes  some  sort  of  a 9CC0 
number.  It  is  990028  in  all  four  cases,  which  I 
am  pretty  sure  was  an  early  form  of  Fairchild 
diode  transistor  logic,  DTE.  Basically  the  same 
.,e  did  with  discrete  components  here. 

thing  tnciw 

_ , , -,,Vp  vou  testified  that  Exhibit  29  was 

Now,  I believe  y 

originally  constructed  in  accordance  with 

Exhibit  9-3 
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Yes,  sir* 

What  changes  have  been  made  in  Exhibit  29  since 
original  construction  in  accordance  with  Exhibit  9-8. 
Well,  I certainly  can’t  answer  that  from  memory,  1 

Mr*  Welsh*  I also  don’t  recognize  as  we  said 
earlier  the  add-on  circuit  board  that  is  hanging 
outboard  alongside  the  unit* 

Do  you  know  when  that  was  added  on? 

I haven’t  any  idea  what  it  is  or  when  it  was  added 
on*  I think  if  you  need  an  answer  to  the  question 
of  what  changes  were  made,  we  are  going  to  have  to 
defer  that  until  we  get  through  additional  papers. 

I believe  you  indicated  Mr.  Harrison  probably  would  j 
know,  or  do  you  think  it  might  be  easier  to  find  j 

it  in  the  papers? 

I think  he  would  have  the  same  problem  I have.  This 
is  No  3 in  the  series  of  many,  many  models  and 
hew  could  I possibly  remember  the  many  times  we 
cut  up  a piece  of  equipment  and  modified  it  and 
used  it  for  other  purposes. 

What  was  this  model  used  for? 

It  was  intended  to  lav  the  basis  for  a pricing 
exercise  for  a basic  TV  game  that  did  the  things 


Imwhmi 


that  we  saw  earlier  in  connection  with  <-he  earlier 
demonstration  that  allowed  two  spots  to  be  shcun 
and  allowed  a spot  to  be  crowbarred  and  permitted 

the  chase  games. 

New,  when  you  say  allowed  a spot  to  be  crowbarred, 
that  means  to  cause  the  spot  to  disappear? 

To  disappear  upon  coincidence  with  another  spot. 

Now,  I don*t  believe  that  we  have  seen  any 
indication  of  that  prior  to  Exhibit  9-39.  Tne 
only  indication  we  had  was  change  in  color  upon 

coincidence. 

you  are  absolutely  right.  We  were  looking  for  it 
and  couldn't  find  it,  but  it  is  in  here.  3y  in 
here,  I mean  on  9-89,  on  the  schematic  of  9-89, 
the  provision  for  crowbarring  one  of  the  so-called 
dot  generators,  primarily  dot  generator  No.  1 in 
the  too  center  of  the  page, at  terminal  D, definitely 
exists.  And,  if  vou  look  at  the  lower  right-hand 
corner  at  the  SCR,  the  G.  E.  SCR  shown  there  on 
9-89,  you  notice  that  the  anode  of  that  SCR  also 
goes  to  terminal  D right  under  the  word  reset. 

That  D ties  onto  the  junction  of  those  two  resistors 
up  at  the  top  of  dot  generator  No.  1 labeled  R1G5  and 
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A. 

Q« 


A* 


Q. 

A. 


R106.  And  when  the  SCR  breaks  down,  it  grounds 
terminal  D,  removes  voltage  from  the  collect 
0103  ( it  is  hard  to  read),  any  rate,  the 
summing  transistor,  and  therefore  crowbars  or 
eliminates,  wipes  off  the  spot  generated  by 
dot  generator  from  the  screen* 

»o»,  the  other  diode  logic  circuitry  that  you 
referred  to  in  Exhibit  »-V0  «ae  eicply  the  g.tihg, 

was  it  not? 

y.s,  it  was  the  gating  of  the  coir.oid.no.  "Ul.«. 
of  two  pulses  to  for.  a coincidence  pulse  so  to 

turn  on  the  SCR. 

The  date  of  that  was  September  7,  1*67,  is  that 
correct? 

Yes,  sir. 

you  did  search  these  — •»’ - ^ "*■  ^ 

anything  that  shoo  the  ooinoid.no.  end  the 

crowbar?  _ . 

datc  actually  should  be  - the  firs, 
ves.  hut  the  da^e 

of  that  circuit  - should  net  be  9-7,  but 
appearance  of  tna 

the  previous  page,  23-69. 

9-6  on  the  Prc 

x am  sorry,  >’es‘ 

+h.t  that  circuit  on  that  page,  on 
entice  tna**  tl* 

And  you  not 1C 
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2 3 — 6 9 # appears  right  next  to  another  schematic  which 
shows  resistive  summing  and  gating  through  a 
transistor  much  like  that  shown  on  the  bottom  of 
page  42  in  Exhibit  16*  So  it  sure  looks  like  the 
evolution  from  that  gate  circuit  the 

diode  circuit  took  place  on  this  piece  of  paper 
at  this  time* 

Is  that  a crowbar  circuit,  then,  on  the  bottom  left 
portion  of  Exhibit  23-69? 

No,  it  is  the  gate  circuit  which  - - - It  is  the 
gating  logic  which  energizes  the  gate  of  the  SCR* 

Now,  that  includes  the  transistor  in  the  left  portion 
of  the  lower  part  of  Exhibit  23-69,  does  it  not? 

Yes,  as  I said  earlier,  that  is  the  way  that  we 
evidently  did  it  at  that  time  as  shown  on  page  4 5 
of  Exhibit  16  which  is  much,  much  earlier  than 
the  date  on  23-69,  so  reconstructing  his  thought 
processes,  he  copied  out  what  he  did  once  before 
and  said,  how  can  I do  it  better  and  came  up  with 

the  diode  logic 4 

so  this  was  work  done  by  Mr.  Harrison? 

yes,  or  by  several  of  us  sittinz  together  rutting 


cur 


heads  together. 


went  through  this  morning  was 


Well,  the  circuit  we 
the  coincidence  of  two  dots? 

No,  even,  earlier  than  that* 

There  was  a timing  circuit  on  page  41  of  Exhibit  16 
to  change  color  after  predetermined  time. 

That  is  right,  that  is  what  I had  reference  to  and 
that  is  what  I am  searching  for,  than*  you. 

So  that  is  still  the  timing  circuit  that  operates 
after  predetermined  time  rather  than  in  response 
to  detection  of  coincidence? 

Yes,  but  somewhere  later  I am  trying  to  find  it 
again  - - - 

Well , it  is  two  pages  later* 

Yes,  on  45  in  connection  with  the  gating  coincidence 
circuit  on  the  bottom,  we  show  that  gating  circuit 
driving  the  SCR  gate. 

That  relates  to  the  two  dots  on  page  44? 

Yes,  that  is  correct.  All  right;  then  what  you 
said  earlier,  Mr.  Welsh,  that  the  transistor  gating 
coincidence  circuit  was  used  in  connecticn  with 
two  dots,  is  that  correct? 

That  is  shown  at  the  bottom  of  page  45  of  Exhibit  16 


Right « 
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So  the  first  instance  of  the  crowbar  circuit  with 

the  dot  coincidence  gate  is  on  Exhibit  9-39? 

MR.  WILLIAMS:  Mr.  Baer,  don't 

hesitate  to  take  your  time  and  look  through  all 
the  documents  if  you  think  it  is  necessary  before 

you  can  say  what  the  first  instance  was. 

THE  WITNESS:  Did  you  say  the 

first  indication  of  coincidence  between  two  player 

spots? 

Right. 

Decided  on  - - - 

Well,  the  first  incidence  of  detecting  coincidence 
of  two  player  spots  and  causing  one  of  the  spots 
to  disappear  is  on  Exhibit  9-39.  That  is  the 
first  time  the  crowbar  has  been  combined  with  the 

dot  coincidence? 

MR.  WILLIAMS:  I think  that 

is  contrary  to  previous  testimony,  as  I recall. 

MR.  WELSH:  He  hadn't  found 

any  earlier  information. 

MR. WILLIAMS:  Page  <*5  refers 

to  the  character  disappearing. 

MR.  WELSH:  But  that  is  the 
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disappearance  with  the  change  in  the  background 

color. 


MR.  WILLIAMS:  But  it  is  the 
disappearance  of  the  spot  and  that  is  what  you 
said* 

MR.  WELSH:  I said  crowbar. 

HR.  WILLIAMS:  I realize  you 
said  that  in  one  of  your  questions  and  the  last 
question  I thought  I didn’t  hear  that* 

MR.  WELSH:  I intended  it  to 
mean  crowbar,  thank  you  for  helping  me  to  clarify 
it.  So  that  there  would  be  a disappearance  of  the 
dot  regardless  of  the  presence  or  absence  of  color 

change  in  the  background  color* 

THE  WITNESS:  I believe  the 

answer  to  the  question  is,  yes,  though  I don’t 
preclude  having  seen  other  documents  in  this  big 
pile  of  tapers  here  that  might  indicate  that  we 
it  some  time  earlier. 

Was  Exhibit  29  as  it  was  constructed  in  accordance 
with  Exhibit  9-89  actually  used  to  play  games  using 

a TV  set? 

Certainly  it  "as. 
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0, 

A< 


A, 

0. 


A, 


Are  there  any  reports  of  that  usage? 

I don't  know.  If  you  will  let  me  look  ahead  - for 
that  matter,  certainly  the  I R £ D report  we 
discussed  a little  while  ago.  Exhibit  26,  covers 
this  unit  at  least  in  part.  On  page  4,  that  is 
document  No.  26-11  under  the  heading  of  digital 
circuit  system  is  a description  of  what  amounts  to 
essentially  the  hardware  in  Exhibit  29  shown 
schematically  as  Figure  6 which  is  cur  Exhibit  9-89. 
Now,  did  you  also  state  that  Exhibit  9-90  which  is 
Figure  5,  as  I understand  it,  referred  to  on 
Exhibit  26-11  is  a block  diagram  of  Exhibit  292 

Yes,  it  is* 

. inhibit  26-11  which  you  referred 

Now,  this  portion,  Exhibit 

. , ■♦'Vi#*  circuitry*  does  it  not, 

to,  simply  describes  the  circuix  y, 

of  Exhibits  9-89  and  9-90? 

y.„  tut  it  maxes  * °f  distinguishing 

those  circuits  and  the  ones  built  by  us  t- 
by  Ruschi  sc  the  whole  report  reallv  covers  two 

different  types  of  system.(»f  uh4t  **  °*U  th* 
digit.i  circuit  system  which  is  . description  of 

tM  circuitry  9-88  end  th.  rest  of  it  is  a 

description  of  S-cVs  way  of  doing  the  same  thing, 
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and, in  that  sense,  9-90  is  a generic  block  diagram 
of  any  game  of  this  capability  and  that  is  whv  it 
was  stuck  in  this  report. 

And  even  though  it  does  refer  to  digital? 

That  is  right,  even  though  it  is  a t-ock  diagram 
that  Harrison  did  in  connection  with  assembling  all 
the  data  on  Exhibit  29  for  a cost  exercise  and  other 
purposes,  since  it  is  generic  I used  it  in  this 

I R 8 D report  and  say  here  is  a topical  game  block 

y\  ... 

diagram  and  then  the  report  toes  on  to  distinguish 

between  what  we  used  to  call  the  analo?<&! “ct 

generation,  that  is  F.usch's  slicing  circuits  as 

distinguished  from  what  we  call  t'-e  digital  circuit 

svsten  which  is  the  circuitry  that  uses  basically 

diode  ^nd "gating  and  diode  transistor  logic  which 

we  find  on  9-99  and  in  Exhibit  29.  As  a matter  of 

fact,  a conclusion  is  drawn  at  the  end  of  tbe 


repeat . 

there  any  other  r-norts  referring  tc  the 
circuitry  of  Exhibit  2S  and  any  testing  of  that 

circuitr"? 

hcne  that  I an  aware  of,  Mr.  Telsh. 


A ^ T cm  ' 'v  • h&rr 


i?cn  finished  his  cost  analvsis  with 
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A. 


A. 


0* 


A. 


respect  to  the  circuitry  of  Exhibit  29  as  conauc 
in  accordance  with  Exhibit  9-8  9 f what  was  dene  in 

furtherance  of  the  TV  game  pro j ecu? 

Again,  Mr*  Welsh,  I would  have  to  look  ahead  into 

the  papers  to  refresh  my  memory* 

Is  Mr*  Harrison1  s cost  analysis  included  in  these 
documents? 

Y,s,  it  is,  Mr.  welsh.  It  is  * hill  of  materials 
on  page  92  of  Exhibit  9 and  that  is  fo. loved  with 
no„  formal  electrical  parts  lists  starting  with 
9.93  and  finally  concluding  on  9-101  in  which  he 
too*  each  modular  element  in  the  machine  and 
priced  it  as  to  electronic  components  separately 
and  I believe  summed  up  the  cost  of  these  indtvidu.l 

sheets  on  that  last  page  9-101- 

This  cost  analysis,  then,  is  of  9-99  circuitry  which 
ia  referred  to  a.  the  digital  circuitry  on 

Exhibit  26-H? 

ro-  that  reason,  it  was  stapled  to 
I believe  so.  Fo.  that 

j would  have  to  double-check  the 

•the  schematic  * 

, a-ainst  the  schematic  to  be  100  percent 
parts  count  .1.  t,  only 

sure  of  that.  » terms  o.  timing. 

_ a t can  be* 

thing 
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Q. 


A. 

Q. 


A# 


Q. 


A* 


Q. 


A. 
Q. 
A • 


After  you  completed  Exhibit  29  in  accordance  with 
Exhibit  9-89,  was  there  any  effort  for  further 
funding  of  the  TV  game  project? 

Yes. 

I refer  you  to  Exhibit  26  and  specifically  Exhibits 
26-4,  5,  6 and  7 and  ask  if  those  exhibits  relate 
to  requests  for  full  funding? 

That  is  correct,  that  was  a request  for  funding 
to  take  us  from  September  into  November  of  that 

year  « 

Was  that  request  made  as  a result  of  any  of  the 
work  in  connection  with  Exhibit  29? 

Well,  indirectly  it  was  made  in  view  of  the  fact 

si*  Le?.  \r 

that  continued  work  seemed  desirable  to  e'-i-^rC  the 
equipment  and  improve  the  equipment  and  funding  had 

run  out . 

Referring  to  Exhibit  26-4,  at  the  bottom  of  that 
^age  is  a statement,  demonstrated  working  engineering 

unit? 

That  i s correct • 

What  unit  was  that? 

j ^ust  don't  know,  the  inference  is  that  it  was 

that  is  what  we  described  in 


Exhibit  29  because 


this  report. 

This  particular  report.  Exhibit  26-4  through  26-7? 

No,  I meant  the  report,  26-8  all  the  way  through 
26-18. 

NoWf  the  date  of  the  schematic.  Exhibit  9-3  9 for 
Exhibit  29  was  September  12,  1967? 

Right. 

And  the  date  of  the  report  that  you  just  referred 

to  - - - 

Is  August* 

Is  August  5,  1968,  is  that  not  correct? 

Right*  I don*t  see  any  conflict  there.  The  money 
was  requested  about  a month  after  the  report. 

A^ain  I draw  your  attention  to  that,  this  is  1368 
for  the  report  and  the  date  of  the  work  on 
Exhibit  29  I understood  to  be  September? 

I am  sorry,  I didnft  see  that.  This  is  the  final 
report  reporting  on  activity  almost  a year  earlier, 
that  is  why.  Could  I have  the  question  again, 

I lost  track  of  it,  Mr.  Welsh. 

What  was  the  engineering  unit  which  is  indicated 

here  as  having  been  demonstrated? 

I believe  it  was  Exhibit  29  and  then 


My  answer  was 
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I got  off  the  track  by  trying  to  relate  that  to 
the  report  which  didn’t  appear  until  a year  later. 
So  let’s  say  that  it  must  have  been  29  simply 
because  that  corresponds  in  time  to  the  appearance 
of  all  the  data  that  we  just  went  through  in 
Exhibits  9-89,  9-90,  etc.  All  the  cost  data. 

Those  were  just  dated  a couple  of  days  before  the 
September  15  request,  were  they  not? 

That  is  right,  three  days  before,  9-12  to  be 


exact • 

Now  you  are  referring  to  Exhibit  9-3  9 which  is  t)  e 
circuit  diagram,  I thin^? 

Yes. 

And  you  will  find  the  pricing  information  of 
Exhibits  9-92  to  9-1C2  hear  dates  for  the  most  part 
• _ October  and  into  November? 


Yes.  You  notice  that  price  data  also  carries  tie 
task  code  NKMAA  in  this  case,  which  is  the  same 
task  code  as  that  on  26-4,  sc  that  work,  the 
pricing  exercise,  was  done  under  funding  provided 
by  the  I R £ D plan  and  authorization  in  Exhibit  26 
Does  that  authorization  appear  in  any  particular 
page  of  Exhibit  26? 
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A* 


Q* 

A. 

Q. 

A. 

Q. 

A. 


Yes,  it  first  appears  on  26-2  and  on  the  center  of 
that  page  it  refers  back  to  the  15  September  date, 
*67,  which  is  the  26-4  document  we  have  been  looking 
at«  So  you  will  notice  that  the  papers  in  this 
exhibit  are  bound  in  here  in  reverse  order 
chronologically  with  the  earliest  one  on  the  bottom 
and  the  latest  on  top.  First  comes  the  request 
for  funding,  an  outline  of  the  approach  and  then 
comes  the  funding  and  finally  comes  a stop  order. 

And  where  was  the  reference  to  Exhibit  2 6-4; 

Right  in  the  center  under  objective  and  scope. 

That  part  of  26-2  refers  to  I R S D plan  NXM  dated 


,5  September,  1967? 

es,  which  is  Exhibit  26-4. 

[hat  is  Exhibit  2 6-1? 

stop  order  issued  on  31  January,  *68.  If  you 
ook  next  to  the  word  stop  order,  the  large 
:here  is  a date  January  31,  '68*  It  indicates  on 
anuary  31,  '68,  ^special  sales  order  which  was 

,p.^o»  ».  October.  -67,  -fee  I...  in  ntp.r 

■ight-hand  corner,  cede  KKKjne  step - 

•rdered.  That  meant  no  further  charges  could  fce 
iade  against  that  work  order  after  January  31,  '68. 
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0. 

A. 

Q. 

A. 

Q* 

A. 


Nov*#  your  final  report  covers  what  pages  of 
Exhibit  26? 

26-8  through  26-18* 

What  is  the  date  of  that  report? 

August  5f  f68. 

Which  is  sometime  after  the  January  -•  e 

of  the  stop  order  of  Exhibit 

That  is  right.  There  is  a simple  reassn  for  t a*, 
our  fiscal  vear  ends  on  August  1 and  a'  - 3 ~ 
the  fiscal  year  final  reports  or.  all  I •'  * 3 
programs  are  required  not  just  internally,  tut 
also  by  lav  by  the  Government.  So  ri^.t  a out  t e 
beginning  of  August,  the  big  push  is  on  to  get  the 

final  reports  into  the  I R ‘ 

Mh.  WTU-IA-MSj  Could  you  repea' 


that  ans'*' 


wer,  please  ? 


(hereupon,  the  previous 
answer  was  read  b*=' 
b v the  reporter.) 


c. 


A. 


COU.J  > 


• *■ - r^v  i hi  t 26— 2*# 

Referring  to  - *ni£ 

that  iff  Fi<as*‘ 

• * ^rthlv  status  retort  on  t;.e  s 

That  is  a ncn.nuy 


yOU  t kV-4‘ 


tArxiAr  i f err 
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Q. 

A. 

Q. 

A. 


Q. 

A. 


in  use  by  the  I R & D office  which  is  dated 
November  7,  '67,  and  purports  to  show  the  progress 
made  by  Bill  Rusch  under  task  NKM  during  the 
prior  month.  That  is  the  month  of  October* 

And  what  does  it  state  with  respect  to  progress 
in  October? 

It  says  under  activity , "See  reference  D memo/1 
And  by  reference  D memo,  this  is  October,  *67. 

Perhaps  that  is  referred  to  in  program  progress, 
the  next  section  above  what  you  just  read? 

Well,  you  are  right.  Under  program  progress,  it 
states  that  a new  system  concept  has  been  implemented 
It  offers  cost  savings  and  permits  new  classes  of 
applications.  For  more  detailed  description, 

W T.  R.,  which  stands  for  William  Rusch,  and  it 


dated  11-7-67* 

vcu  know  what  system  concept  he  was  referring 
7 

Will  have  to  go  to  the  document  to  make  sure, 
t those  system  concepts  included  his  diode  slicing 
rcuitswhich  were  a new  form  of  spot  generation  and 
y haVe  included  by  this  time  the  playing  of 
’tive  sports  games  such  as  ping  pong,  but  for  that 


we  would  ha.ve  to  go  into  the  record  and  see  whether 
that  happened  in  October  or  later.  I don*t  recall 
without  reference  to  the  documents. 

MR.  WELSH:  Shall  we  adjourn 
and  reconvene  at  nine-thirtv  tomorrow  morning? 

MR.  WILLIAMS:  Nine-thirty  is 


fine. 


(Whereupon,  the  deposition  in  the  above-entitled 
matter  was  adjourned  at  5:  OS  p.m.) 


THE  STATE  OF  NEW  HAMPSHIRE ) ^ 

) 


S\ 


COUNTY  OF  -j- 

;ubscribed  and  sworn  to  before  me  this 

day  of  " ^ 19-^- 


9f'. 

I Notary  Public 


91 


I 


^*hO  h a H ♦*  1-  A • , 

°f  using  a crowbar  with  a coincidence 
I a‘<€  one  the  spots  disappear  upon 

coincidence  cf  the  spots? 

1 can’t  possibly  recollect  that*  I don’t  want  to 
take  credit  for  everything* 

00  could  have  been  Mr*  Harrison  or  Mr*  Rusch? 
kell,  it  is  impossible  to  say  right  now* 

But  you  don’t  remember  specifically  thinking  of 
that  vcurself? 

1 don’t  specifically  remember  it,  but  it  is  a very 
common  circuit*  It  doesn’t  require  much  imagination* 
Well,  coincidence  was  first  detected,  was  it  not, 
using  a change  in  color  as  the  phenomenon  which 
occurred  upon  detection  of  coincidence? 

That  is  right,  in  connection  with  the  pumping 
game,  the  firefighting  game*  It  was  the  coincidence 
then.  First  used  in  connection  with  coincidence 
with  a player's  symbol  on  the  screen  and  output 
from  the  delay  multivibrator  that  changed  the 
horizon  line  as  in  the  firefighting  water  pumping 
game « 

IS  there  a circuit  that  shows  that? 

Yes,  we  went  through  that  this  morning,  Mr.  Welsh. 


187 


188 


A. 


A* 


59 


August  and  was  documented  on  November  12  on  9-89 
complete  overall  schematic  of  an  operable 
game  which  was  a physical  entity  and  I believe  is 
that  box  here  which  we  referred  to  earlier  as  the 
gray  Budjf  box  with  plug-in  cards*  If  you  look 
St  9-8  9,  there  are  dashed  lines  drawn  around  each 
subcircuit  and  I think  these  dashed  lines  represented 
the  plug-in  components,  but  I am  not  certain  at 
the  moment*  In  any  event,  Mr*  Welsh,  the  9-8  9 
essentially  represents  the  48  0 patent  with  the 
exception  of  the  rifle*  That  must  be  documented 
elsewhere* 

Have  we  marked  what  you  have  referred  to  now  as 
the  gray  Budd  box  earlier? 

No,  that  is  not  it,  sir*  The  answer  to  your 
question,  Mr.  Welsh,  is,  no,  we  haven't  locked 

at  it  before. 

That  has  a No.  3 written  on  masking  tape  on  the 
outside  of  one  end,  is  that  correct? 


*■ 


Yes,  sir. 


MR*  WELSH:  I would  like  to 


ask  the  reporter 


to  mark  this  as  Exhibit  29 


